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it’s mainly a matter of | //V// NG! 


But WHEN to replace a machine 
depends on more than its age 


, = ALONE don’t tell you when a ma- 
chine has reached retirement age. In fact 
the age of a machine may be a relatively 
minor factor in computing the time at 
which it should be replaced. Some old 
machines may still have many years of 
economically productive life. While more 
recent ones, of a different type, may have 
already outlived their profitability in 
your plant. 

It depends on many variable factors— 
including the comparative efficiency of 
the proposed new machine, and any de- 
sign improvements which will become 
available in the foreseeable future. But 
whatever the replacement conditions. 


proper timing can mean the difference 
between profit and loss. Too early is just 
as bad as too late. But there is one math- 
ematically predictable time when replace- 
ment will cost you the least amount of 
money. This replacement minimum can’t 
be determined by guesswork, intuition, or 
rule-of-thumb. It requires precise meth- 
ods of replacement analysis, based on 
proved economic principles. 


Our sales engineers are well experi- 
enced in making such obsolescence stud- 
ies. And they will be glad to do the same 
for you. Similar studies by Heald engi- 
neers have pointed the way to many im- 
portant savings. 


For Example: A manufacturer of automotive 
parts was using two ten-year-old Heald Model 
81 Centerless Internals for grinding a blind 
hole in steel bushings. A cost analysis showed 
that two new Heald Model 180 Centerless In- 
ternals, like that shown at the right, could do 
the same job at a saving of more than 66% in 
total operating cost. The replacement of the 
two old machines with two new ones resulted 
in the production and cost savings shown below. 


2 0id Machines 2 New Machines 


Parts per hour ode 276 426 
Parts per year (Req'd. Prod.). 552,000 552,000 
Direct Labor, per year ...... $ 7,252 $ 3,746 
Scrap Losses, per year ..... $ 4,182 $ 705 
Annual Maintenance ........ $ 2,752 $ 250 
Annual Operating Cost ...... $14,186 $ 4,701 


Annual Saving for New Machines ........... $9,485 


YOU pay for obsolescence, Replacement pays for itself! 


THE 


MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 


Chicago * Cleveland Dayton 


Detroit . Indianapolis ° New York 
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Reliability Requirements for Tomorrow's Competition 
Today's high reliability standards will be raised even higher. 
reliable products is a iool engineering responsibility. 


By H. Thomas Hallowell, Jr. 
Building 


Gadgets . 
Holding parts ier basing, ‘knoc kof pin, pressing ‘fixture, screw 
machine bearing support, target gage, machining cranks, turning cones. 


Drilling and Reaming with Gun Type Tools. . 
Modern drill and reamer designs make it possible to achieve close ac 
curacy and obtain superior surface finishes under production conditions. 


By Herbert Gregg 


Abrasive Belt Machines. . 
Belt grinding is fast and le nds itself to automatic operation. 
results, the machine should be matched to the job. 


By J. Karl McLaughlin 
For best 


Tooling for Ceramics. . 
At faster cutting epeoda, horsepower requirements go up. 
chip removal and tool change methods must be revised. 


By Norman Zlatin 
Cooling, 


Precision Grinder Ends Rework Problems V. Hakanson 


The problem of maintaining close tolerances between a hydraulic servo 
valve sleeve and spool is solved by a new machine design. 


By kdgar 


Automatic Manufacturing with an Integrated Line. 
One way of developing a fully automated processing line is to “link 
standard machine tools with conveyors and parts handling devices. 


By Don A. Cargill 


Coolant Filtration Improves Product Quality By Virgil G. Drake 
Installation of a tubular screen vacuum filter ends troubles caused by 
the presence of fine particles in coolants. 

Magnesium Tooling Cuts Costs. . By Karl F. Melde 
The light weight and mac shinability dé magnesium make ita desirable 
and economical material for assembly jigs, fixtures and gages. 

Pipe Threads: How to Minimize Stoplines. . By Oscar E. Koehler 

Use of spiral-fluted taps helps alleviate difficulties caused by stoplines; 

other machining methods eliminate stoplines completely. 


Milling Practice Today........... By A. 0. 


Current mac hining practices must be revised to make possible greater 
productivity and efficient cutting of high-strength alloys. 


Schmidt and J. R. Roubth 


Nonsticking Plugs for Jigs and Fixtures By J. R. Paquin 
Locating pins can be designed so that sticking will not occur. Thi- 
eliminates a troublesome problem in production operations 
High-Temperature Brazing Metals (Reference Sheet) By A. M. Setapen 
A number of dependable alloys have been developed for jet engine, 
rocket and industrial applications. 


ASTE NEWS FEATURES. . 


President's Editorial THIS MONTH'S COVER 
Designed for Production 


Field Notes 


As hole tolerances become smaller, 


Good Reading : 
Letter from the Editor 
Men at Work 

Progress in Production 
Tech Digests 

Technical Shorts 

Tool Engineering in Europe 
Tools at Work 

Tools of Today—New Products 
Trade Literature 

Who's Meeting and Where 


and surface finish requirements are 
made more exacting, gun drills and 
reamers are being more extensively 
applied. The operation shown il- 
lustrates the principle of gun drill- 
ing——coolant is forced through the 
tool at high pressure, flushing away 
chips as they are generated. Tool 
design and application are covered 
in the article starting on page 79. 
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BELOW 


After hardening to 62 Rockwell C the 
solid tool steel “AMERICAN” Pace- 
maker bed vees are stabilized in the 
deep freeze at 150 degrees below zero. 


This freezing treatment not only raises 
the surface hardness but thoroughly 
stabilizes the metallurgical structure 
and prevents twisting or warping. 


On the new DeLuxe Model “AMERICAN” 

- Pacemaker the bed vees have been 

a enlarged to provide extra large bearing area for the carriage. The 
vees are machined to gauge tolerances for interchangeability should 
replacement ever be required. 


This is but one of the outstanding advantages offered by the new 
DeLuxe Model Pacemaker. Others are illustrated and described by 
bulletin No. 124—want one? 
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Made in America! 


Our standard of living is made in America on machine 
tools. That is the slogan announced at the Machine Tool 
Distributors’ meeting in New Orleans. Although a basic 
truth, the American genius for mass production lies be- 
hind it. The work of Eli Whitney and others pointed the 
way toward making more and better products at less cost. 


American products have always been considered top 
quality throughout the world. Always there were ready 
and eager markets. Now, machine tool and other im- 
portant markets are shrinking. These products have vir- 
tually been priced out of the market. Instead of building 
protective fences, let’s re-establish our position through 
the same virtues that made us great and the envy of the 
world. 


Yankee ingenuity is resourceful. It often turns a lia- 
bility into an asset. An excellent example of utilizing a 


basic limitation to advantage is incorporated in a new 


Brown and Sharpe cylindrical grinder. Feed and_posi- 


tioning devices have inherent backlash and can only repeat 
within certain tolerances. Deflections in a system, how- 
ever, caused by an applied load always return to original 
position if the system is elastic such as the bed of a 
grinder. To control the finish size within a few millionths 
inch of gage reading on this grinder. a controllable hy- 
draulic pressure is exerted against the grinder bed until 
desired reading is obtained. With the regular feed con- 
trols remaining unchanged during finish grinding. the 
deflection of the bed is controllable and repeatable at will 
of the operator. 


That is ingenuity at work. With that type of engineer- 
ing America will always remain great! 


EDITOR 
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FOR EVERY APPLICATION 


Regardless of application Threadwell has the right cutting tools for the right job. 
Proof of their superior quality and accuracy is evidenced in their performance. 
Why not experience the confidence all Threadwell users enjoy and include 
Threadwell in your production plans . . . now. 


See your Threadwell distributor 
for the finest in Taps, Dies, Counterbores, 
Keyway Broaches and Gages. 


THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-4 The Tool Engineer 
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“The Outstanding 
Tool Room Lathe’”’ 


Precision Collet work for all sizes to 1-1/16" Collet seats 
directly in spindle. 


Precision Step Chucks for diameters up to 6”. Provides Integral Mount Jaw Chucks for precision holding of 
Collet-like accuracy. regular or irregular shapes up to 5”. 


Hardinge Model HLV 10” Lathe was primarily designed to fill 
a very old existent gap between the plain precision bench lathe and 
the heavy duty engine lathe. 
Extreme accuracy, high spindle speeds, 
and thread cutting ability are coupled with power 
and ease of operation 
to obtain the desired results rapidly. 


Write for Bulletin HLV 


HARDINGE 


ELMIRA NY. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-5 
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Longer Tool Life 


= When Tapping Stringy 


or Abrasive Metals 


Winter Balanced Action Taps take any tapping operation 
in stride. Multi Taps, for instance: 


A special surface treatment on Multi Taps retards abrasion 
encountered when tapping annealed or soft types of 
Aluminum, Magnesium, Stainless Steel and various 
Coppers. They are also excellent for blind holes. Result: 
oh Longer life. 


Action taps. It is your assurance of accuracy and superior 


f “t 1 All Winter Taps, whether standard or special, are Balanced 
performance. 


CALL YOUR DISTRIBUTOR for standard and special > y 
: WINTER Balanced Action Taps, Dies, and Gages. a 


ONLY WINTER GIVES YOU THESE 
QuALiIties OF BALANCED ACTION 


WINTER BROTHERS COMPANY 
Rochester, Michigan, U.S.A. 

‘i Distributors in principal cities. Branches in New York e¢ Detroit 

Chicago Dallas San Francisco Los Angeles 

i Division of National Twist Drill & Tool Co. 


PRECISION CHIP ACCURATE AND 
ORIVER CONTOURS CONCENTRIC CHAMPERS 


é 
f 
Pi 
fied 
a 
is 
aaa? WY 
dk 
= 
rae LJ 


Improved Drilling ? 
in High-Temperature Alloys 


2 


and other hard, tough metals “= 

Today’s demand for better ways of drilling the ; 
tougher, harder metals is consistently met by 3 
“Research Improved” tools developed in National’s Cn 
Laboratories. 
Self-thinned Heavy Duty Drills, for example, are a 
specifically designed for long life in cutting high- ¢ 


temperature alloys, alloy steels, armor plate and 
stainless steels. 


This alertness to the needs of the metal cutting in- 


dustry is why “Research Improved” National Tools 
are specified so often by so many. 


ze CALL YOUR DISTRIBUTOR for NATIONAL twist 
drills, reamers, counterbores, milling cutters, end 
mills, hobs, carbide and special tools. 


NATIONAL TWIST DRILL AND TOOL 
COMPANY _ Rochester, Michigan, U.S.A. 


Distributors in principal cities. Branches in New York « 
Detroit ¢ Chicago « Dallas « San Francisco « Los Angeles 


National Self-Thinned Heavy 
Duty Drills have the thinning 
operations built into the flute 
contour. During the normal 


useable life of the drill, no 


further thinning is required. 


Hallonal, supplier ot quality for the Cress Transter- 
malic shown on pages 14 and 15, is proud to con-_ 
engineering 
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CALL your simONDS 
pisTRIBUTOR 


D 


SIMONDS 


| ABRASIVE Co.|. 


TRADE MARK 


GRINDING 
WHEELS 


LIKE THEIR COOL 
CUTTING ACTION’’ 


*“CORNERS HOLD UP WELL’’ 


OTHER WHEELS 
RUN SO TRUE’’ 


Superior grinding! That’s the theme of these unsolicited 
quotes from users of Simonds SA Borolon wheels—and an 
indication of the efficient job these wheels are doing in 
toolrooms throughout industry. Their superiority is due to 
the single, uncrushed crystal formation of SA Borolon — 
enabling this unique aluminum oxide abrasive to present 
an uninterrupted sequence of sharp cutting edges, free 
from stress. 

That is why these wheels provide faster grinding with 
heavier cuts—plus cool free action that protects expensive 
steels and prolongs useful tool life. For superior results 
use SA Borolon wheels on your grinders. 

Send for bulletin ESA 272 for details, together with 


Tacony & Fraley Sts., Philadeiphia 37, Pa. 
Division of Simonds Saw and Steel Co. 
BRANCHES: Chicago + Detroit - Los Angeles + Philadelphia 
Portland, Ore. + San Francisco Shreveport 
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— = ~ and grade specifications. 
Proven products 
' 


a here’s a 
PRECISION 

SIX-HOLER 
with a hole-to-hole tolerance 
of two ten-thousandths 


the 
Special 6-SPINDLE 
BORING HEAD 


equipped with 
Pp 
Heavy Duty recision the Spindles that are capable of boring holes 
e a round within millionths of an inch, and that 
Boring Spindles produce fine surface finishes in the lower 


micro inch range. 


This sectional view shows you why Pope Boring 
Spindles provide dependable, trouble-free op- 
eration and continuous production of accurate 
parts. 


Roller bearings rigidly support the tool for 
smooth, chatter-free operation. 


Preloaded, super-precision thrust bearings elim- 


inate endwise movement of the shaft in either 
direction. 


No. 123 


© ENGINEERS AND BUILDS STANDARD AND SPECIAL . 
PRECISION ANTi-FRICTION SEARING SPINDLES 
FOR EVERY PURPOSE 


Established 1920 


FOR 


FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-9 
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POPE ‘esigns, engineers and builds a wide range of SPECIAL SPINDLES 
=> 
on 
ed 
, 
POPE MACHINERY CORPORATION 261 RIVER STREET~ HAVERHILL, MASS. 


Six different sizes and types of workpieces are handled easily on this 
job. Extra expanding mandrel and sleeves at right are for different sizes. 


How Harley-Davidson speeds motorcycle part production 


Machines both ends in single chucking, using Gisholt No. 12 Automatic 
to get maximum accuracy, cut production costs 


This well-planned setup reveals how Harley-Davidson 
Motor Co., Milwaukee, Wis., is handling cast iron front 
and rear cylinders. 


Smart tooling on a Gisholt MASTERLINE No. 12 
Automatic Production Lathe handles 6 different sizes 
and types of workpieces. Change-over is fast and easy. 
A special headstock-mounted, air-operated locating stop 
speeds work handling. 

While tools in the front carriage turn and chamfer at 
one end of the piece, tools in a headstock-mounted 
auxiliary slide chamfer the I.D. on the other side. Simul- 
taneously, tools on the rear slide face both ends for 
length. At the end of the cut, tool blocks on the rear 
independent slide swing open automatically to provide 


GISHOLT 
SINCE 


tool relief before withdrawal. Floor-to-floor time on the 
part shown is 1.2 minutes, only 1.8 to 3.6 minutes for 
the other 5 workpiece types and sizes. 

The new Gisholt MASTERLINE No. 12 Automatic 
Production Lathe is designed specifically for high pro- 
duction operations; yet, it is flexible enough to handle 
a variety of similar parts in small repeat lots. The 
automatic cycle frees the operator to handle other 
machines or do other work. 


Make a note to phone your Gisholt Representative 
today. Ask him to come in and show you where the fast 
automatic cycle and flexibility of the No. 12 Automatic 
Production Lathe can cut your floor-to-floor time and 
reduce your costs. 


WRITE GISHOLT TODAY for ad- 
vance data on the new Gisholt 
MASTERLINE No. 12 Auto- 
matic Production Lathe. Ask 
for Form 1178. 


Madison 10, Wisconsin, U.S.A. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY REBUILT MACHINES WITH NEW MACHINE GUARANTEE 


10 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-10 
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ARBOR-LOC 


CINCINNATI’S NEWEST FEATURE 
Reduces Setup Time 


Standard Cincinnati Arbors 
interchanged in seconds! 


ARBOR-LOC is a big timesaver in in- 
terchanging the seven cutting tools on 
the table of the CINCINNATI Dial Type 


Saving time and money in multiple operation 
milling is simple with the new ARBOR-LOC 
formula: multiply a minute or more x tool 
changes x pieces per lot. ARBOR-LOC is a new 
cost-reducing feature incorporated in *most 
CINCINNATI knee-and-column milling machines. 
It gives the operator an opportunity to quickly 
and safely change cutters and arbors as often 
as required. Just picture these ARBOR-LOC ad- 
vantages for your own shop: 


Increases productivity of the machine for 
short runs. Arbors can be changed in a few 
seconds’ time. 


No need for special-purpose quick-change 
accessories for multiple operations. ARBOR- 
LOC accommodates Cincinnati's complete 
new line of standard No. 50 flanged arbors 
and adapters. 


Milling Machine illustrated here. 


Simplifies tooling problems through more 
complete standardization of arbors and 
similar accessories. 


Quickly assembled and removed for setups 
where not required, such as for face milling 
cutters, 


Does not restrict use of existing arbors, 
adapters, etc. 


*The following CINCINNATI knee -and-column 
milling machines are equipped with ARBOR- 
LOC spindle nose: Nos. 2ML; 2 and 3MI; 2, 3 and 
4 Dial Type; 2 and 3 High Power Dial Type; 2 
and 3 Dual Power Dial Type; plain, universal 
and vertical styles. You may obtain more in- 
formation by writing for publication No. M-2016. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


MILLING MACHINES + BROACHING MACHINES + CUTTER AND TOOL 
GRINDERS + SPECIAL MACHINE TOOLS + METAL FORMING MACHINES 
HARDENING MACHINES + CUTTING FLUIDS * GRINDING WHEELS 


: 
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Diagram shows flow of plastic and cross section of submarine gate. 


How Much Dimensional Stability 
Can You Demand From A Tool Steel ? 


Plenty, Case History Of UDDEHOLM’s UHB-151 Shows 


Just how much dimensional stability can you ask 
from a tool steel without risking injury to your 
investment? Quite a bit, actually, depending on 
your choice of tool steel. In the injection mold 
illustrated above Uddeholm’s air-hardening UHB- 
151 gave a remarkable example of such stability. 
Any excess movement of the steel during harden- 
ing would have ruined the mold. Edge-fed, with 
21 cavities, this mold produces styrene plastic 
“bubble wand” prizes for children. Each cavity has 
three knock-out pins—a total of 72. These pins 
must fit a .093" diameter hole snugly enough to 
prevent flashing, yet cannot bind. Tolerance for 
depth of cavities across corners of blocks was only 
00025"! The submarine gates, also drilled be- 
fore hardening, were just .025” off cavity edge — 
leaving a tiny triangle of steel supported by only 
that thickness. 


Tool and Die Steels 
Specialty Strip Steels 


12 


Offices and 
Warehouses 


District Representatives 
CHICAGO: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 


Utmost safety in hardening was needed to prevent 
the small submarine gate piece from cracking—and 
to hold the knock-out pin holes to required toler- 
ance. Excellent non-deformity was needed to assure 
perfect meeting of the two die halves. Perfection 
Plastic Engineering Co., of Philadelphia, maker 
and user of the die, chose Uddeholm’s UHB-151 to 
do the job. 


Among Uddeholm’s wide selection of fine, Swedish- 
quality tool steels you can always find one to meet 
your specific demands. And each Uddeholm sales 
representative is a tool steel specialist. You can al- 
ways depend on him to recommend the tool steel 
best suited to your job. Call on him whenever you 
need tool steel service or information. 


Write For Tool Steel Stock List No. 12 


UDDEHOLM COMPANY OF AMERICA, INC. 


New York: 155 East 44th Street, MUrray Hill 7-4575 
Cleveland: 4540 East 71st Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 


PHILADELPHIA: Frank T. Campagna, 34 South 17th Street, Rittenhouse 6-4290 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-12 The 


DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 


Tool Engineer 


NE | 


Using two 


continuous 


BROACHING MACHINES, 


one for roughing and the other for finishing, production is 800 completely broached piston nut racks per 
hour .. . with reserve capacity still available if needed. The picture indicates the large amount of stock that 
is removed in accurately straddle-broaching the flats and adjacent angular surfaces. If you're really serious 
in your desire to cut production costs, you should consider converting to broaching — modern broaching, 


' that is, by Lapointe. Send for Bulletin CH-1. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS © U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Piston Nut Racks are broached at 30 fpm, on 
two Lapointe Heavy Duty Continuous-Broach- 
ing Machines, 40 hp., 120-inch capacity. 
Machines are equipped with 8 manually- 
loaded, automatic-clamping, self-ejecting fix- 
tures. Chip conveyor is optional. 


__ known to be the best in 
BROACHING 


June 1958 FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-13 
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Sear Housings go 

| ne os S.. 


This Sectionized Transfer-matic com- 
pletely machines hydraulic steering 
gear housings, except mounting holes 
which are processed in a preparatory 
operation. Rated capacity is 200 pieces 
per hour at 100% efficiency. 


The housings are power clamped to 
pallet work holding fixtures which are 
transferred through three machine sec- 
tions. In Section |, housings are milled, 
drilled, reamed, spotfaced, tapped and 
rough bored. Fixture clamps are then 
released to relieve machining strains. 
In Section Il, single point precision 
boring completes the machining. Pro- 
duction is balanced by boring four 


parts simultaneously in each position. 
In Section Ill, air gages inspect the bor- 
ing. Accumulating conveyors move 
the pallets between sections and pro- 
vide banks of stock. 


Three Cross Machine Control Units, 
with Toolometers to program tool 
changes, minimize downtime. Tool 
setting fixtures are provided to pre-set 
tools, thus eliminating trial cuts and 
adjustments. 


Other features are complete inter- 
changeability of all standard and special 
parts for easy maintenance, construc- 
tion to JIC Standards, hardened and 
ground ways, and automatic lubrication. 
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DoALL Exclusive 


LOOK AT THIS 
New 
Cutting Edge 
Protection 


for World’s Fastest 
Cutting Saw Bands! 


Saw Bands 
now wear this new plastic saw cap! 


To provide full protection for the fine cutting tool it is, 

No added cost for this protection Demon High-Speed Steel Saw Band now comes to you in 

to all Demow. Saw Bands: this continuous plastic shield. No nicking . . . no chipping 

Demon. . .. no scoring . . . no dulling. No harm can come to its 
precision qualities in coiling, shipping, handling. 

AVAILABLE IN THREE 


TOOTH TYPES In this new era of production when band machining is 
P ee ‘ replacing costlier practices in thousands of plants, the Demon 


Blade brings extra speed, extra earnings, extra production 
advantages. Indeed, here is cutting performance so remark- 
Buttress* able that these high speed steel saw bands outlast carbon 
steel saw bands up to 30 times . . . give you ten times the 
cutting speed in cutoff and contour sawing. 


Right now—get all the facts about Demon HSS Saw 
Bands, the precision-protected saw bands that radically cut 
costs through super-speed, super-long sawing service. Call 
your local DoALL store, or write: 


Free— 
SAW SELECTOR $8-61 
> WALL CHART 


© Get Yours THE DoALL COMPANY Des Plaines, Illinois 


* Today! 


This isa MEASURING 
typical DoALL store. MACHINE TOOLS TOOLS INSTRUMENTS IN STOCK 


16 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-16 The Tool Engineer 
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The Drill Bushing 
es with the Hole 
in the Middle * 


* Our 100% concentricity inspection means every hole 
is EXACTLY centered. Another ‘Life Saver’’ for you! 
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DRILL BUSHING CO. 
5107 Pacific Boulevard 
Los Angeles 58, Calif. 


SEND NOW FOR FREE COPIES OF OUR NEW CATALOGS 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-17 
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The Model No. 35 

U. S$. Multi-Slide Machine 
used to produce 

the part illustrated. 


U.S. 
MACHINES 
ELIMINATE 
SECONDARY 


OPERATIONS 


The cost saving potential of U. S. Multi-Slide Machines is, 
once more, demonstrated here in the economical 
production of a stamped automotive part. 


By using the No. 35 U. S. Multi-Slide, the Production 
Metal Stamping Company of Toledo, Ohio is able to 
completely eliminate all secondary operations and handlings 
in the production of the formed stamping illustrated. 


The No. 35 U. S. Multi-Slide produces this part in one operation. Cold rolled steel .059” 
thick by 3.210” wide is fed into the machine from coils and finished parts are 
produced at the rate of 85 per minute. 


Each of the four models of U. S. Multi-Slide Machines is designed for the economical 
production of stampings. They are adaptable to the manufacture of wire parts as 

well as stampings from flat coil stock. In some instances more than one strip can be 

fed into a U. S. Multi-Slide for processing and completing an assembly. Prefabricated 
parts can be hoppered, positioned and assembled to the stampings being 

made while still in the machine. It is because of this versatility that the use 

of U. S. Multi-Slide Machines can considerably lower your component costs. 


For the uniform, economical production of stampings — write fo1 I 
your copy of the U. S. Multi-Slide Bulletin No. 15-T —or send al 
us your part drawings or samples for our recommendation. UL 


U.S. TOOL COMPANY, INC. | (cost Orange) NEW JERSEY 


U. S. Multi-Slides® © U.S. Multi-Millers® © U. S. Automatic Press Room Equipment « U. S. Die Sets and Accessories 
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of soft 
their alloys 


Higher speed to boost output, greater accuracy to step up 
quality—that’s what you'll get when you cut off soft metals 
and their alloys with Motch & Merryweather’s new, specially- 
engineered PolyMetal Blade. 


This new blade is tougher, longer lasting. It's made of special 

analysis steel that combines desirable hardness, strength, shock resistance, 
toughness and wear resistance to produce just the right blade for 
metals like aluminum, magnesium, brass, bronze, copper and their alloys. 


in M&M's PolyMetal Blade you get other outstanding features, too. 
Typical examples: 


@ suitability for use on either hand or mechanically fed sawing machines 
@ uninterrupted performance—month in and month out 


@ easier sharpening to original cutting efficiency without special 
sharpening equipment 


Learn more about the PolyMetal Blade and 

the many advantages of making your local M&M 
dealer your single source for cutting tools. 

Call him today and whenever you have 
troublesome cutting problems. 


FREE—Send today for your copy of M& M's 
Circular Sawing Handbook, a pocket-sized guide 
to sawing operations. 


Cutting Tool Manufacturing Division 
CLEVELAND 17, OHIO 


Q Quality 
Service 
Availability 
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WILSON “ROCKWELL’ 


HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s 
a@ WILSON “ROCKWELL” instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL”’ and “ROCK- 
WELL” Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO SOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 


ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 


Accurate performance—precision built, with exact calibration, 
for consistently correct results. 


Long life—durable as a machine tool. 


Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 


Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 


DIAMOND “BRALE” PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the “"ROCKWELL”’ scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 


A COMPLETE LIBRARY of Helpful information 


A wide variety of bulletins tells about hardness testing, 
and describes the many instruments, accessories, and 
services Wilson offers. Write for your choice: 
DH-325—wWILSON “ROCKWELL” Hardness Testers 
DH-326—"' ROCKWELL” Superficial Hardness Testers 
e TT-58—"'ROCKWELL” Twintester DH-327—Special 
“ROCKWELL” Testers, including Automatic and Semi- 
Automatic models e DH-328—tTuKon Tester, for pre- 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-H Park Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


“ROCKWELL” 


Twintester 


Superficial 


Automatic 


TUKON Tester 
(for MICRO and 
MACRO testing) 
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How to find a better 
heat-treating method 


Here’s a sound way to do it. Take your prob- 
lems to the people who have consistently, 
over the years, provided the metal treating 
industry with new and better ideas, more 
efficient, more practical equipment. This 
will bring you to Lindberg, creators of the 
famous Cyclone type atmosphere furnaces, 
the long-life ‘‘dimple”’ vertical radiant tube, 
the revolutionary new CORRTHERM 
electric heating element and so many other 
innovations in better heat treating methods. 
Lindberg is synonymous with heat treating 


furnaces. We build them for carbonitriding, 
carburizing, hardening, tempering, normal- 
izing, bright stainless annealing, brazing, 
carbon correction, nitriding, or any other 
metal treating requirement. Give your pro- 
duction processes the advantages of Lind- 
berg’s forward look in “heat for industry” 
techniques. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Heat Treating Furnace 
Division, Lindberg Engineering Company, 
2447 W. Hubbard St., Chicago 12, Illinois. 


MDB R heat for industry 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-21 
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HERE’S REAL FLATNESS! Dow magnesium tooling plate flatness is measured as the maximum deviation under a straightedge. 


NEW! CLOSER FLATNESS TOLERANCES 
IN DOW MAGNESIUM TOOLING PLATE 


PRECISION PLUS. Now you can buy this lightweight tooling 
metal with closer flatness tolerances than ever before. With 
new production methods Dow magnesium tooling plate is 
now manufactured to these tolerances: 


__In any one foot 

GUARANTEED TYPICAL 
0.005 0.003 
0.010 0.005 


__Inany 6 feet 
GUARANTEED 
0.015 


0.020 


TYPICAL 
0.007 
0.010 


THICKNESS 
0.250°-1.000° 
1.001°-6.000" 


costs wo more. This big improvement in quality and value 


costs you not one penny more! Dow magnesium tooling 
plate STILL costs less than other lightweight tooling metals. 


AVAILABLE FROM STOCK AT: 


COPPER AND BRASS SALES, Detroit 12, Michigan 
FULLERTON STEEL AND WIRE CO., Chicago, Illinois 
HUBBELL METALS INC., St. Louis 3, Missouri 


You save money twice—once when you buy it and again 
when you use it. 


Magnesium tooling plate is low in cost because it is rolled 
(not machined) to a flatness satisfactory for virtually all 
tooling purposes. 


Next time you need a tooling metal, get in touch with one 
of the Dow magnesium suppliers listed below. A trial will 
convince you it pays to switch to magnesium. THE DOW 
CHEMICAL COMPANY, Magnesium Sales Department, Mid- 
land, Michigan, MA 1430A, 


A. RB. PURDY CO., INC., Lyndhurst, New Jersey 
RELIANCE MAGNESIUM COMPANY, Los Angeles, California 
VINSON STEEL AND ALUMINUM COMPANY, Dallas, Texas 


YOU CAN DEPEND ON 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 
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Lindberg pioneers in 


High Frequency Heating 


Along with its pioneering in all phases of 
“heat for industry” Lindberg is one of the 
largest makers of High Frequency heating 
units. Our ““H-F”’ designers and engineers have 
made outstanding developments in this im- 
portant heat treating field. For example, we 
illustrate a remarkable unit just recently 
completed for aluminizing automotive 
valves. It was designed vertically, saving 
60% of floor space, and is completely auto- 
matic. No operator is required. It fits per- 
fectly into an automated production line. 


Our High Frequency Division provides units 
for hardening, brazing, heating for forging 
and forming, annealing and many other pro- 
cesses, and designs a variety of fixtures for 
application to ‘“‘H-F”’ units. Lindberg also 
supplies a complete line of motor generators 
for all induction heating and melting appli- 
cations. Get in touch with your nearest Lind- 
berg Field Representative (See classified 
phone book) or write High Frequency Divi- 
sion, Lindberg Engineering Company, 2447 
W. Hubbard St., Chicago 12, Illinois. 


3 . 
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No matter how many cutting tools 
You can get the “whole package”’ 


MORSE-FRANCHISED 


Take a close look at this set-up and you'll see 
these 7 tools: Center drill, cobalt drill, carbide 
core drill, facing and turning tool, roughing 
», reamer, finishing reamer, tap. 
One man supplied all seven tools. And he, of 
ty course, is your Morse-Franchised Distributor 
. .. your only source for all the varied require- 
ments of a complete tooling job like this. And 
the job is protected . . . results insured . . . by 
Morse Quality in every single tool. So call in 
this ““l-man team’”’ today . . . he makes Morse 
Tooling pay all ways. 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC. ‘ 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 
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in a set-up... 
from your 


DISTRIBUTOR 
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Turret Lathe 


YO UR Dp TO duc ta O nN t To help you produce parts faster and at lower cost, the 


Potter & Johnston 3E-15 Automatic Turret Lathe offers 

every advanced feature you’ve been looking for. It’s com- 

pletely new in design and construction. This machine gives you the power and extra 

rigidity you need to hog out tough alloys faster . . . plus the precision you want to 

hold closer tolerances and produce smooth finishes. Set-up is fast and easy, saving valuable 

time and insuring lowest per-part costs on both short and long runs. Real tooling versatility will help you 

machine the most complicated cuts with new speed and efficiency. The 10-inch chuck capacity combined 
with wide speed and feed ranges will let you handle a very broad variety of work types and sizes. 


HERE’S EVERYTHING YOU NEED TO HANDLE YOUR JOBS 
FASTER, BETTER, MORE PROFITABLY — 


FASTER METAL REMOVAL 


¢ INCREASED POWER... with all-new 15 hp headstock for fast accurate removal of the toughest alloys. 
¢ GREATER RIGIDITY THROUGHOUT... with new, heavy steel weldment base and hardened-and-ground tool steel ways. 


¢ TURRET COOLANT SYSTEM .. . in addition to overhead system. Lets you pump coolant through turret tools for maxi- 
mum efficiency in drilling, boring and other internal machining operations. 


FASTER SET-UP 


* NEW CROSS SLIDE CONTROL . . . with selector switches now provides faster, easier set-up for delayed or on-time 
movement. Cross slides can be operated together or independently with any turret face and can be adjusted 
longitudinally, independent of each other. 


* NEW INDEPENDENT MOTOR DRIVE FOR TURRET INDEXING .. . permits indexing during set-up without forward travel 
of the turret. 


¢ EXTRA-LARGE CONTROL DRUM .. . located for easy access, insures fast programming of all machine functions in- 
cluding automatic speed and feed changes, rapid traverse, etc. 


¢ 6-FACE TURRET ... allows opportunities for greater tooling flexibility. 


REDUCED MAINTENANCE 


¢ ELECTRIC CLUTCHES THROUGHOUT ... are self-compensating for wear, require no adjustment. 


e CENTRALIZED AUTOMATIC LUBRICATION .. . for turret slide, cross slide and base, reduces wear and insures smooth 
operation of all moving parts. 


POTTER & JOHNSTON COMPANY 
SEND NOW FOR THE FACTS ig ea oo Newport Avenue, Pawtucket, Rhode Island 
mail this coupon today for your free 2 Without obligation — 
copy of Bulletin No. 172. Contains < Please send my copy of Bulletin No. 172, with all the facts on the 
Automatic. If you prefer, ask a 
P&J Representative to call and ee name. 
discuss its advantages with you. 
There is no obligation, of course. 


position 


company 


co. address. 


city. 


& JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 
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C. T. WEITZEL, President, Mechanical Specialties Co. 
5700 West 96th Street, Los Angeles, California 


aman who came 
to Fair Street 


“We were skeptical of the claims for 

the JIGMIL Technique until we came to 
Fair Street. There we found the machine 
that met our need for accuracy and 
versatility with features to spare. 


“‘As a contract manufacturer of tools, dies and precision components, we long felt the need for 
something new in the way of a precision boring and milling machine. Among other things, we 
wanted a machine having a configuration which would permit easy set-ups of a wide range of 
awkward and bulky work pieces. In 1946, we heard about the JIGMIL and the JicmiL Technique 
of jigless boring. The claims for this machine were so unusual that we discounted much of what we 
heard, but decided that we should at least look into it. At Fair Street, we found the machine 
that met all our requirements with features to spare. Our first JIGMIL put us in a position to 
handle an entirely different class of work and without doubt, aided materially in our subsequent 
growth and development. Today, we have four JIGMILS which are consistently busy and consider 
them ideal job shop machines.” 


C. T. WEITZEL 


DE VLIEG MACHINE COMPANY, 450 FAIR STREET 
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A TYPICAL EXAMPLE OF JIGMIL PRECISION 
applied to the guided missile program 


Mechanical Specialties Co. uses the JIGMIL Tech- 
nique for machining pieces such as this 3500 lb. 
traversing-launching ring for guided missiles. Part 
is set-up on a Model 3B-96 JIGMIL. Critical machin- 
ing involves boring 24 indexing holes on a 60” dia. 
with hole spacing of + .0005; an interior hole 
pattern of 5 holes coordinated to a master within 
+ .00025; 30 additional holes in-a 30” x 36” rectan- 
gular pattern to + .001; accurate milling of locating 
pads and boring of 3 large critical bores to + .001. 


Our newest catalog 
will help you decide. 
° May we send it? 


FERNDALE DETROIT 


SOME OF OUR 
JIGMIL USERS 


Airesearch Mfg. Co., Div. The Garrett Corp. 
Bell & Gossett Co 
The Brush Beryllium-Co. 
H. W. Butterworth & Sons Co 
Byron Jackson Pumps, Inc., 

a Subsidiary of Borg-Warner Corp. 
Cameron tron Works, Inc 
The Cleveland Pneumatic Tool Co. 
Delco-Remy Div. General Motors Corp. 
Eastern Air Lines, Inc 
Euclid Div. GMC 
Fairchild Camera and Instrument Corporation 
General Atomic Div. General Dynamics Corp 
Goodyear Aircraft Corp 
C. L. Gougler Machine Co. 
Greenlee Bros. Co 
Hoover Tool & Die Co 
Hughes Aircraft Co 
The Hydraulic Press Mfg. Co 
1-T-E Circuit Breaker Co 
Kaiser Industries Corp 
Koppers Co., Inc 
Kurt Mfg. Co 
Librascope Incorporated 
Lycoming—Div. of Avco Manufacturing Corporation 
Manning, Maxwell & Moore. inc 
Massachusetts Institute of Technology 
Maytag Co 
Menasco Mfg. Co. 


Employs automatic functions to reduce factors 

human error even in close tolerance work. 

Mokes possible greater flexibility of product design. 


@ Improves end product by . 
assembly of parts without hand fitting. 


ACCURAC AN ECONOMY 


McKiernan-Terry Corporation 
National Cash Register Co. 
Norden-Ketay Corp 
Robbins & Meyers, Inc. 
Rocketdyne Div., North American Aviation, Inc. 
Rohr Aircraft Corp 
AC Spark Plug Division, General Motors Corp 
Sperry Farragut Co., Division of Sperry Rand Corp. 
Stratos Div Faireniid Engine & Airplane Corp. 
Sundstrand Machine Tool Co. (Aviation Div.) 
Sylvania Electric Products, Inc 
Utica-Bend Corp., a Subsidiary of 

Curtiss-Wright Corporation 


SPIRAMATIC 
JIGMILS” 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 
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How this manufacturer got his 
CENTERING MACHINE for nothing 


BUILT-IN FEATURES OF 

MODEL “CS” AUTOMATIC 

CENTERING MACHINE 

© Positive control of center depth to 
+,001". 


* Accurate location of the work piece 
to assure correct center depth at both 
ends. 


® Correct angle and perfect alignment 
of center holes. 


® Double action feed cam to produce 
a smooth cleanly finished center hole. 


® Quick change-over through pre-set 
graduated cams. 


® Complete automatic cycle, 100% me- 
chanical. 


® Automatic work handling equipment 
available. 


ENECA 


who? 


A valued customer needed five Seneca Falls Model “LQ” Auto- 
matic Tracer Lathes to turn miscellaneous shafts in average 
sized lots. He had a tight budget for the machines, but when 
the cost of a quantity of endwise locating devices was added, 
there was a real strain! 


how ? 


He substituted a Model “CS” Automatic Centering Machine 
(to maintain overall shoulder lengths), eliminating any need 
for the more costly locating devices. 


He is now the happy owner of a super-accurate, versatile 
Centering Machine that every day is saving money around his 
shop. 


can you 


afford mot to own a Model “CS” Centering Machine when 
you can pay for it quickly out of savings? 


Write for your copy of Bulletin CS-47. 


ALLS 
\Y, 
'U/Z@(° SENECA FALLS MACHINE Co. 


SENECA FALLS, NEW YORK 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 
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Your tooling resin formulator can help you 


with EPON’ RESIN 


The skill and knowledge of your tooling 
resin formulator combined with Shell 
Chemical’s years of experience and tech- 
nical research mean more profitable pro- 
duction for you with Epon resin tooling. 

In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator. 

In many fields of industry, the unusual 
physical properties of tools made with 


Epon resin-based formulations make pos- 
sible the saving of more than half the cost 
of fabricating a conventional tool. 


High temperature tooling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 
500°F., can be made with Epon 1310. 


Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 
formulation mounted in a crank press and 
subjected to repeated blows had no per- 
manent deformation after 28,000 cycles. 


Excellent tolerances. Little machining and 
handwork are required to finish Epon 
resin tools, because the material can be 
fabricated to very close tolerances. 


Outstanding strength. Tools with thin 
cross sections can be laminated with layers 
of glass cloth and Epon resin to achieve 
high flexural strength. 

Can Epon resin help you with your tool- 
ing? Find out now by writing your tooling 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION 


Atlanta Boston Chicago Cleveland Detroit Houston Los Angeles » Newark * New York * San Francisco « St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal * Toronto * Vancouver 
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PERPENDICULAR 
MODEL 

Specially designed for use 

on jig borers and in other 

awkward positions. 


Many heve tried... yet 


REGULAR MODEL 


Shown actual size. Adaptable to 
all tool posts, height and surface 
gages without need for cumber- 
some, error-producing attach- 
ments. 


NON-MAGNETIC MODEL 
Non-magnetic construction 
for use on magnetic chucks, 
and other magnetic fixtures. 

Attractively finished 


in natural brass. v4 


WHY the Testmaster is so Amazingly accurate 
Its Movement is designed and built by the world’s foremost gage specialists 


Rigid case construction maintains proper 
alignment of Movement. 


Rigid steel lever provides faithful trans- 
fer of point motion. 


Precisely machined dovetail slides at 
bottom and end offer choice of attach- 
ment location. 


Jeweled bearings throughout assure 
low friction operation and maximum 
sensitivity. 


Accurate crown gear provides simple, 
direct, low friction transfer of lever move- 
ment to hand . . . and uniform wear. 


Geors are precision hobbed for maxi- 


Tungsten tipped 
points are also 
available for ex- 
tra durability. 


Index Point locks 

in place but is 
easily removed for replacement. 180° 
swivel of Point permits wide choice of 
instrument positioning. 


mum Accuracy. 


LONG RANGE 
HIGH MAGNIFICATION 


TESTMASTER 


Eight New Models — .0005” and .0001” Graduations, Horizon- 
tal and Perpendicular Styles, Regular and Large 1!” Diameter 
Dials — many other features. Ask for New Brochure. 


The Tool Engineer 
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rmance Will Tell You! 


none match the built-in accuracy of the 


FEDERAL 
IESTMASTER 


TRADEMARK PAT. OFF. 


Many universal test indicators are “look-alikes”. Each year it seems 
somebody else decides to copy the Federal Testmaster. But however 
closely its appearance is imitated, you can always tell the Testmaster by 
the accuracy of its performance .. . and that’s what counts! 


No other gage has a Movement like the Testmaster. Actuated by a lever and crown 
gear, and with jeweled bearings throughout, the Testmaster has exceptional 
sensitivity and long, repetitive accuracy throughout its range. Its time-proven Move- 
ment is not to be confused with “‘spiral groove” gages whose accuracy is uncertain 
due to inherent friction and irregular wear. Nor should it be confused with other 
Movements where friction, looseness of fits, end shake in pivots, and uneven contact 
pressure contribute to unreliable performance. 


The Testmaster is designed by the world’s largest gage manufacturer and is 
ruggedly constructed to give lasting service in shop or toolroom where small size 
and versatility are often so important in an instrument. 


The Testmaster is simple to use and the variety of its applications is almost 


Ad FEDERAL 7, , 


FOR RECOMMENDATIONS IN MODERN GAGES .. . 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


FEDERAL PRODUCTS CORPORATION 
8196 Eddy Street, Providence 1, R. I. 


Please send information and prices on the Federal Testmaster. 


Name Title 
Company 


Address 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-33 
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TROUBLE-SHOOTING | 
THREADING PROBLEMS 


lead error 


Lead error is bad enough by itself. But, when combined 
with other factors, it's worse. For instance, consider 
what happens to this 3/4-16 Class Ill thread. 

Chart 1. shows a good thread which allows the full 
tolerance of .0032” on the pitch diameter for chaser 
wear. The same thread is shown in chart 2., but this time 
with a slight lead error of .0009” in 3/4 of an inch of 
thread length. The working tolerance is now cut in half. 
Chart 3. shows what happens when just a fifty-nine 
second (less than one degree) flank angle error is 
added to that small lead error. There now is no work- 
ing tolerance left. 

From this simple illustration, it is evident that the closer 
you can maintain lead and flank angle, the more size 
adjustment you have left for chaser wear. In other 
words, perfect lead and thread form present maximum 
provision for better threads at lower cost. 


HOW TO PREVENT IT 


Lead and thread form error are never a serious threat 
with J&L threading tools. Here's why: — 

1.) The thread form is ground on the chaser after hard- 
ening, removing the possibility of heat-treating distortion. 
2.) The thread form is ground on the exact helix angle 
for the diameter and pitch of thread to be cut. 

3.) The non-cutting teeth on the chaser form a preci- 
sion lead nut to lead on to the work. 

4.) The die head has the rigidity and “beef” to hold the 
chasers in proper position in spite of cutting pressures. 


OUR OFFER 


We solve threading problems. May we tackle some of 
yours? Send them in—no obligation. 


TANGENT & RADIAL DIE HEADS - COLLAPSIBLE & SOLID ADJUSTABLE TAPS 


also 
Self-opening Stud Setters * Modern-Magic Chucks and Collets 
Precision Boring Machines 


Jones & Lamson Machine Company, 518 Clinton Street, Springfield, Vt., U.S. A. [x . DIVISION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-34 The Tool Engineer 
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This is just one of the many applications of Sunicut 85, which is one of a whole series of Sunicuts... all transparent. 


SUNICUT 85 is a heavy-duty cutting oil 
that lets you see what you're doing 


Transparent. fast-draining Sunicut" 85 leaves Ask your Sunoco representative about saving 
the workpiece clear for inspection as you go. money with Sunicut, or write to Dept. I-10. 
Especially designed for use on high-alloy Industrial Products Department 


steels, Sunicut 85 is ideal for heavy-duty work SUN OIL COMPANY, Phila. 3, Pa. 


on automatic screw machines and production 


form grinders. It’s a natural for pipe threading 


; . and similar heavy-duty operations requiring ta 

frequent and close inspection. 
Easy pumping, fast metal-wetting, and excel- ae 

_ lent extreme-pressure lubrication are other ad- 


vantages of Sunicut that lead to production 
economy for you In Canada: Sun Oil Company Limited, Toronto and Montreal 


i 
ae 
ay 


EB 


Tubular parts—On even thin-walled tubes from 2 Long splines—can now be ¢old rolled on solid as 
to 2-inches OD, splines and serrations can now be quickly and well as tubular parts. 30° or 45° PA tooth forms can be made 
inexpensively Roto-Flo cold formed. with this low-pressure method and axially fed parts. 


NEW ROTO-FLO METHOD 


@ 


-for spline rolling tubular parts 


—for splines of any length 


-with versatile lower cost tooling 


—-economical for shorter runs 


Lower-cost tooling— Cylindrical forming racks All kinds of parts-—cre inexpensively splined or 
reciprocate in opposed directions while a part is fed in axially. serrated with this versatile new Roto-Flo method. Notched 
Racks are indexable to several settings for long life and lower racks can form full-depth teeth within 4 inch of a shoulder. 
tool inventories. No regrind costs are involved with these Parts having the same pitch diameter can be rolled with the 
throwaway forming inserts. same rack. 


May we have the Roto-Flo field engineer in 
your area show you how this new method can make your parts better. 


SX 


7171 E. McNICHOLS RD., DETROIT 12, MICH., U.S.A. a 


IN CANADA: COLONIAL TOOL CO. LTD. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-36 Tool Engineer 
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Cincinnati Hydrospin Sep LA 
Many of the conical, curvilinear, hemispherical and tubular TRITON -¢ 


shapes required for rocket and guided missile components 
can be—-and are now being-—‘‘chipless machined’ by a 
Cincinnati Hydrospin.® 


Cincinnati Hydrospin machines are built in a variety of 
sizes and styles to meet your guided missile production 
requirements. 


Get full details now on the time and material savings . . . the REGUL 
improvements in part quality and material strength. Call in a 


Meta-Dynamics Division field engineer. 


THOR 


RASCA 


Meta-Dynamics Division 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 
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4 the Conomatic Pilot can 


le a 90° reverse shoulder like this 


With the Conomatic Pilot copying lathe, you can copyturn a 90° 
reverse shoulder with a single cross slide. Although this hydrauli- 
cally-controlled multicycling lathe can be equipped with as many 
as two infeed slides and two cross slides, its ability to copyturn 
im reverse often makes costly special tooling unnecessary. 

For example, the 90° reverse shoulder on the automatic trans- 
mission part shown above is copyturned in reverse by the rear 
tool on the 60° cross slide when the lathe’s motorized template i 
indexes after the front tool has completed its pass. Total time is a TEA =. ae, 

1 minute 12 seconds, with a gross production of 50 pieces per hour. 

Write us today for a brochure giving details and specifications 
of the Conomatic Pilot—the world’s most versatile copying lathe. 


The Conomatic Pilot Model KU: A 
hydraulically-controlled multicycling 
copying lathe with piloted hydraulic feed 


a that provides constant feed per revo- 
lution. Motorized rotating template pro- 
vides up to four passes and four rapid 


returns or four additional passes in 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT: reverse. Adapted to completely auto- 


mated loading and unloading. 
PILOT DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-38 The Tool Engineer 
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‘JOB RATED, MODEL J” 


SEVERE | MODERATE | YOU SAVE THIS % IN 

BORE | OPERATING |} OPERATING PRICE OVER STANDARD 
| CONDITIONS CONDITIONS 2000-3000 PS! CYLINDERS 
| 1500 PS! | 2500 27% 
2 1500 2500 27% 
2% | 1000 1500 28% 
3% | 1500 2500 32% 
4 | 1000 1500 35% 
5 800 1200 37% 
6 800 | 1200 43% 
8 500 800 50% 


+ 


500 | 800 71%, 
“JOB RATED” 76% 
| 500 | 800 | Not Available in 


2000-3000 PSI 


HYDRAULIC CYLINDER 
IDENTICAL 


SEAL FAILURE MEANS CYLINDER FAILURE! 


Write for new bulletin 
giving complete details 
pius valuable data on 
celumn strength, cylinder 
forces, pipe sizes, safety 
factors, acceleration, air- 
oil devices, and other use- 
ful information. 


1. No seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 


Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 
No blind assembly. Is Teflon rod flange seal re- Non-protruding, self- Oo Ow! . . . You can 
Shear-proof quires no adjustment. locking, cushion adjust- save MORE with quality 
Heat-proof Teflon bushing seal is ing screw interchange- Miller “Job-Rated” Cylin- 2. 
Extrusion-proof shearproof. Teflon wiper able with ball check ders than with cut-price, 
Fluid-proof keeps dirt out. for easy access. lesser quality hydraulic cyl- 


inders. And the “Job-Rated” 
Cylinders are also available 
under the some immediate 
shipment program as the 
Power-Packed Line (2 hours if 
necessary —3 days normal). 


MILLER Uses Resin-lmpregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


2. Nicked or scored piston rods cause seal failure 


MILLER _—— Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 


SHEAR PROOF 

HEAT PROOF 
EXTRUSION PROOF 


FLUID PROOF 


Hydraulic Cylinder 
Tubing End Seai 
PAT APPLIED FOR 


du Pont wademark tor tetrafi hylene resin which withstands 
temperatures trom 100" F, to +500" F. and ali hydraulic fluids, 


OTHER MILLER QUALITY FEATURES 
© Rust-Resistant Surfaces 


FLUID POWER 


4-Tie-Rod Design 2010 N. Hawthorne Ave., Melrose Park, Illinois 


® Precision Honed Barrels 


_ANO ¢ ACCUMULATORS | 
COUNTERBALANCE CYLINDERS @ BOOSTERS 
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CONTROL is first! Now-—one step 
static control with switching reactors 


No wonder Nikita looks worried. CoNTROL has taken the 


strain off Americah industry's pocketbook by cutting the 
cost of static control. 


American engineers who want to make free use of power 
switching guided by digital logic can now take over, be- 
cause ConTROL’s standard line of switching reactors give 
freedom of design and economy never before available. 


First, one-step static control with switching reactors is so 
easy to operate it can be put to work in everyday sequenc- 
ing and switching problems involving either a-c or d-c 
loads. Auxiliary equipment is eliminated by the basketful. 
Gone are all the preamplifiers, special power supplies, 
information-sorting single purpose logic units, and power 
switching relays. CONTROL’s one-step switching reactor 
does most of the job by itself. 


Reliability begins with CO 


*Expurgated translation. Heavens-to-Betsy! 


AO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-40 


Second, these units, in four nominal volt-ampere ratings 
of 15, 75, 150 and 300, have no relay contacts or moving 
parts to replace. Switching is by impedance change. Install 
them and forget them—no wear, no maintenance. 

Third, each Controt reactor performs all logic functions 
—AND, OR, NOT, MEMORY and TIME DELAY—through its multi- 
purpose control coils. Signal source is derived typically 
from limit switches, push buttons, or photo-cells. 

Fourth, each unit has a 10,000:1 switching ratio under 
nominal supply voltage conditions. High inrush currents 
are handled without difficulty. 

To learn how Controv reactors work, and how they'll 
fit your need for completely dependable, low-cost, ver- 
satile static control, write—and see why Nikita looks wor- 
ried. CONTROL, Dept. T46, Butler, Pa. U.S. A. 


N'TROL, 


A DIVISION. OF MAGNETICS, INC. 


The Tool Engineer 
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for accuracy in your production 
it pays to specify 


In Universal you get the best. Machined 

from finest quality steel. Blended radius on the top- 
inside diameter helps prevent tool hang-up and 
breakage. 100% concentricity and hardness tests insure 
accuracy and uniform quality. Knurled heads 


provide a quick, sure grip. 


superfinish bores 

lengthen tool life 

The superfinishing of Universal Drill 

Bushings is an important factor in keeping tool 
and bushing wear to o mini specially in 
close tolerance work. 


Standard sizes and lengths in stock 
for immediate delivery. Contact the 
office nearest you— Universal 
Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., 


Kenosha, Wis.—or our home office. 


Write for your copy of our new 98 page > 
catalog describing Standard Collet Chucks, Floating —_ 
Collet Chucks, Boring Chucks, “Kwik-Switch” Teel Holder * 
5 Mikro-Lok Boring Bars, Standard Drill Bushings, Universal index 
Plungers and other Universal products. 


FRANKENMUTH 3, 
UNIVERSAL ENGINEERING COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-42 The Tool Engineer 
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new microbore Flange Mounting Heads mount directly 
. on the face of the turret providing 
P turning heads extreme rigidity. 
feature speed, ruggedness, 


precision! 


Plate Mounting Heads, with o fullrange 
of sivaigh? shanks, mount on any turret 
plate for multi-di ter operati 


STANDARD, GENERAL PURPOSE FOR ALL HORIZONTAL TURRET LATHES! 


Rugged, rigid and adjustable in seconds, these new general 
purpose turning heads perform a variety of single and 
multi-diameter operations repetitively with unfailing accu- 
racy. Microbore’s exclusive micrometer vernier adjustment 
provides a fast, accurate means of setting the tool point 
over a wide working range. 0” to 4” for Shank or Flange 
Mounting Heads. 0” to machine capacity for Plate Mounting 
Heads. Extreme rigidity throughout permits heavy stock 
removal while holding to closest tolerances. This com- 
bination of speed, ruggedness and precision reduces down- 
time, increases accuracy of the end product. Write for 
complete information. 


Shank Mounting Heads permit quick, 
easy mounting in the turret and 
maximum versatility. 


DE VLIEG MICROBOT 
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Now you can enjoy the advantage of automation as applied 
to heavy dtity production hole drilling and boring . . . with 
the new Carltam@BAR, the first double box column vertical 


drilling mg@hine produced for use with automatic position- 


ing (or Spacing) tables. 


3 
The neW Carlton BAR? introduces jigless heavy 


duty drill and boring on a production basis. 


With thia@aritei 3AR and any one of the many fine types of 
tape or §fdraulie controlled positioning tables on the 
market ay, you Can now 

@ Increase Wee drilling production automatically. Work is 

positioned under the drill automatically, and therefore, 

faster. No delays from human inertia. 


Vertical travel—spindle in head 

@ Get precision drilling, boring and spacing. Automati 

, g. gd spi g. Automatic Distance, floor to spindle (max.) _ 
positioning tables assure precise hole spacing; rigidity of Horizontal travel of head on rail _ 
Carlton’s double box column construction assures hole OFS Ms 
drilling precision. No mistakes, ever. _ Spindie speeds, range rpm. 

Feeds, number || 

In short, the new Carlton 3AR is made just for you and every 

manufacturer who needs precision, heavy duty, flexible 

production drilling and boring. Wire or phone us today for 

price and delivery estimates. 

The Carlton Machine Tool Co., Cincinnati 25, Ohio 


or the most qnodern in hole drilling machine tools . . (see) 


NEW! Carlton 3AR rigid 
Twin screw elevating forthe rail. 
Headstock movable to facilitate loading 
and unloading of positioning table. 
® Choice of pre-select or manual shift 
| wand feed whee equipped with 
micrometer adjustment dial for 
As simple and easy to operate 
specifications _ 
4 
18 
2 
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vertical drilling machine 


s-ciatis: in drilling 


THE CARLTON MACHINE TOOL CO., CINCINNATI! 


. 
€ 
‘ 
25) OHIO, U.S.A. 


EPOXY RESINS 
IFICATIONS 


332 334 


Epwxide Eq. Wt. 


Viscosity (cps. ) 


Color: (Gardner) 


187-193 


11,000-16, 000 


5 Max. 


179 Max. 178-186 


6400 Max. 500-900 


1 Max. 5 Max. 


New Dow epoxies feature ‘“‘lens clear’’ liquid resin 


Dramatic evidence of the striking clarity and purity of Dow 
Epoxy Resin 332—unique member of Dow’s new line of 
liquid epoxy resins—is shown in the illustration above. The 
magnifying lens was actually cast from this new water- 
clear resin. In addition to improved clarity and uniformity, 
DER 332 has very low viscosity, longer pot life and greater 
heat resistance than conventional epoxies. 


Also available, for formulations where absolute purity is not 
so important, are Dow Liquid Epoxy Resins 331 and 334. 
Dow’s position as a basic producer of all epoxy raw ma- 
terials assures top quality control and a narrower range of 


specifications. It will also enable Dow to introduce, in the 
near future, a complete line of solid epoxy resins and a new 
line of polyfunctional liquid epoxy resins outstanding in 
high temperature service. 


Prompt delivery of these three Dow Liquid Epoxy Resins 
can be made in drums, truck or tank car lots. For more in- 
formation contact your nearest 

Dow sales office or write THE 

DOW CHEMICAL COMPANY, Mid- 

land, Michigan, Coatings Sales 

Dept. 225M-1. 


YOU CAN DEPEND ON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-46 


The Tool Engineer 
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case history no. 46 


Hand load blank part 
to diol fixture and 
automatically clamp. 


-6406 diameter drill. a with wire brush, 

Angular horizontal = Angular horizontal 
drill spindle. drill spindle. 


Hend load — Auto clamp 


Good way to hold a winning hand 


in competitive manufacturing. 


This major manufacturer of automatic control equipment has used MATERIAL and PART: Zinc die-cast valve body. 
cost-reducing Bodine Basic Machines and tooling methods for | - ; 
many years. PRODUCTION: 15 complete pieces per min.; 6000 


operations per 50-min.hr. 
The interesting new Bodine unit shown above went in to replace 


another machine . . . to include MORE OPERATIONS, performed 
at ao FASTER RATE. 


The new machine features recently-developed Bodine reversing 
motor-driven lead screw spindles... one vertical and one inverted. 
The valuable versatility of Bodine tooling with combinations of 
vertical, angular and inverted spindles is clearly demonstrated. 


This is also an example of how advanced Bodine tooling is con- ; 
stantly stepping ahead of production demands, even among oy 
present Bodine users. In all cases, such tooling is readily adapted 
to present Bodine Basic units, an important cost-advantage users & rs , 

4 ORPORATION 
of our equipment enjoy. BRIDGEPORT 5S. CONNECTICUT 
If you have a part you would like to produce better at lower cost, 


send us a sample and prints for analysis. No cost or obligation. AUTOMATIC DIAL TYPE DRILLING, MILLIN 
Write Dept. TE-6. TAPPING, AND SCREW INSERTING MACHIN 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-47 
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HYDRAULIC 
BENDER 


Automatic Cycling Speeds Job Work for 
Flexsteel Spring Division - Dubuque, lowa 


Here's another typical example of fast, efficient production 
bending illustrating the outstanding advantages of automatic 


Over-all view of Pines Size 


cycling, a standard feature on most Pines machines. Flexsteel % Bender at Flexsteel Spring 
Spring Division, Northome Furniture Industries, Dubuque 
Spring — work as well as for their own 
lowa, used this set-up to produce frames for a toy Corvette car manufacturing needs. Appli- 
from 59” 18-gauge welded steel tubing. Records show that over cation illustrates setup for 


bending long side members 


a period of three months, net production on workpiece illus- Gar ace Qasweile om. 


trated averaged 140 pieces (840 bends) per hour. On this job 
requiring six bends of the same radii (1'%6"), the operator 
simply positions the tubing for each bend and presses the for- 
ward button. Pre-set indexing stops automatically control the 
angle for each bend in sequence while the operator rapidly 
positions the workpiece. Automatic cycling saves valuable pro- 
duction time and accounts for the high efficiency rate maintained. 


Accuracy Maintained at High Production Speeds 


Another well-known advantage of Pines machines is their 
ability to maintain accuracy. Tolerances of .030 to .040 at 
several check points are commonly held without difficulty, Single positioning guuge determines plane of 
simplifying welding, assembly, or other fabricating operations. _— each bend. View shows position for making 
In 2 sixth bend for right-hand frame member. 
n addition, all Pines machines are designed for small radius on 
bending with mandrels, as well as for bends of the type produced on same setup. o—/ 
illustrated not requiring mandrels. For accuracy and efficiency, P| id 
it will pay you to specify Pines. ——— = 
WRITE FOR Gree DATA SHEETS 


{ \ [= | Ask for up-to-date case study material 
IN 3 n NEER | G C 0. | n C. bending the “Pines- 
R 


Full information available, in- 
cluding tooling and setup data used 
Specialists in Tube Fabricating Machinery 693 WALNUT + AURORA, ILLINOIS for producing steel channels, rods, 

extrusions, pipe, and tubing. Or for 


assistance on any job, ask for a Pines 
sales engineer to call. 


PRODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY 


48 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-48 The Tool Engineer 
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FREE senp FOR THE “LOGAN CALCULATOR" 
A gift to you from Logansport Machine 
Company upon request. 


MEMBER: Natl. Mach. Tool Builders 
Assn.; Natl. Fluid Power Assn. 


June 1958 


Illustrated—New 9700 Series 
Piggy Back Hydraulie Control Valve 


Meets J.I.C. Standards 


LOGANSPORT MACHINE CO., INC. 
839 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 


(C0 100-1 AIR CYLINDERS 

100-2 MILL-TYPE AIR CYLS. 

100-3 AIR-DRAULIC CYLS. 

100-4 AIR VALVES 

100-5 LOGANSQUARE 
CYLINDERS 


100-5-1 ULTRAMATION 
CYLINDERS 


51 PRESSES 
FACTS OF LIFE 


62 SURE-FLOW PUMPS 
( 200-1 HYD. POWER UNITS 


200-2 ROTOCAST HYD. 
CYLINDERS 


( 200-3 750 SERIES HYD. 
CYLINDERS 

(0 200-4 and 200-7 HYD. VALVES 

200-6 SUPER-MATIC CYLS. 

0 70-1 CHUCKS 

ABC BOOKLET 


0 CIRCUIT RIDER 


TO: 
NAME 


COMPANY 


ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-49 
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your production's consistent 
...because Card taps are uniform 


Your first step in consistent production is the cutting tool itself. Because Card taps are identical 
— and available in many different surface treatments for specialized, difficult applications 
— they keep production up to par — and predictable. Shopmen know about the uniformity 
of Card taps — and gages. S. W. CARD DIVISION, Mansfield, Mass. Card 

Warehouses: Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, 

San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


—Serving you through the best distributors from Coast to Coast 


3H 


fyou use drills as much brand cuts down your drill 
ets are used@n airplanes... usage, production time and costs! 


‘ 
‘ 


The more you use drills 
the more you need Union 


For best results on your drilling jobs, specify Union drills. Each is top quality. Each lowers 
your costs and boosts your profits by producing more — and better — holes per drill. Union 
also manufactures milling cutters, gear cutters, end mills, reamers, hobs, carbide tools and 
inserted blade cutters. Available nationally through Union Distributors and stocked 
in Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, 
New York City and San Francisco. 


, Massachusetts 
S. W. CARD DIVISION, Mansfield, Mass.; BUTTERFIELD DIVISION, Derby Line, Vt. 


See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 


T iV 
4 


> 


The shorter the distance the less the 
cost. Butterfield taps save time, help 
you improve product quality and cut 
production costs. 

There are Butterfield warehouses in 
Chicago, Cleveland, Detroit, Fort 
Worth, Los Angeles, New York, San 
Francisco. 

See your Butterfield Distributor 
for precision-made drills, reamers, 
taps, dies, counterbores, cutters, end 
mills, hobs and carbide tools. 


is the shortest 
distance to 
top production 


BUTTERFIELD 


... the cutting tools that make the most of your product 


BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 


52 FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-6-52 


The Tool Engineer 
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This man is handing you 
the “Touch of Gold” 


This Norton grinding wheel is a 
money-maker for everybody. Every 
time it touches the work it adds value 
... provides increased production for 
management . improved earning 
power for operators . . . better prod- 
ucts for the users. 

That’s why men say Norton grind- 


ing wheels have the ‘‘Touch of Gold’’. 
Norton has more than 200,000 types 
and sizes of grinding wheels. For 
every grinding job there is a Norton 
wheel that will do it best. 

Norton representatives help shop- 
men select that right wheel and are 
available wherever grinding is done. 


NORTON COMPANY, Headquarters, 
Worcester 6, Massachusetts. 


WNORTONK 


ABRASIVES 


Making better products...to make your products better 


in 
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EW UNBRAKO socket cap screws with pHd" 


Another Unbrako first providing higher reliability through greater usable fastener strength 


*pHd stands for ‘proper head design” — a factor in higher product reliability 


UNBRAKO CONVENTIONAL 7 
"pHd” SOCKET CAP SCREW Enlarged bearing area surface of new design increases holding power of screw up 

to 21, times. The new design is the end product of extensive study of bolt-bearing 

stresses by SPS Laboratories. This research was sparked initially by the relatively 

Q high incidence of fastener failures, later traced to fatigue, in certain cap screw 


sizes. These sizes proved to have head diameters and other design characteristics 
which, though standard for many years, could not utilize the full strength 
of the screw. 


UNBRAKO pHd—UP TO 134% INCREASE IN USABLE STRENGTH 

The head size increase, a maximum of only 17°; in the larger sizes, increases 
usable fastener strength as much as 134°,. In tension bolting—primary application 
of socket cap screws—this means greater clamping force and longer life under 
dynamic loads. The heads, enlarged on *i«, ‘w. °w, %. 34, % and I in. body 
diameters, also prevent the screw head from indenting the material being assembled 


‘ ¢ 2 —a fault that normally reduces, and sometimes completely dissipates, the vital 
‘ é 3 preload or tensile stretch that keeps the screw tight and prevents fatigue failure. 
2 $ > The larger head diameter of the new UNBRAKO pHd also provides room for a bigger 
b3 2 > wrenching socket where required and this, in turn, makes tightening to designed 


tensile preload easier and safer. 


LOO {l, SPS enlarged the head diameters to hold the bearing stress to 80°, of the axial 
f l4 N tensile load on the screw. The bearing stress of a screw loaded to 100,000 psi 
, } would be a maximum of 80,000 psi. Recommended installation torques to attain 


this initial tightening are substantialiy higher than for standard socket cap screws. 


BEARING AREA 


COMPARISON OF UNBRAKO pid AND CONVENTIONAL DESIGN 


Each size can now be utilized with equal reliability. The bearing stress is consistent from size to size in the new Unsraxo pHd socket cap screws. 


om HEAD DIAMETER BEARING AREA LOAD TO INDENT oz increase, TIGHTENING TORQUE 
tin.) (sq. in) IN CAST IRON | SABLE | (Ib.-i.)* 

Old pHd Old pHa Old | pHd STRENGTH | Old | pHd 
‘ 375 375 041 041 3,280 3,280 = 165 180 
Ys 435 468 047 072 3,760 5.760 54 325 360 
561 560 102 102 8.150 8.150 660 
Ae 623 656 116 148 9.27 11,800 27 1,00¢ | 1,040 
748 748 188 188 15.000 15,000 = 1450 | 1,590 
%s 81 843 209 247 16,700 | 19,700 18 2,050 | 270 
a73 973 203 305 16.200 24.400 51 2,900 3.190 
998 1.125 223 432 17,800 34,600 94 5.05 5,600 
1.123 1.312 254 594 20.30 47.500 134+ 8.000 8 901 
1.31 | 1.506 354 785 29.1 62.800 116 10,550 13,600 


“Normal recommended seating torques for unplated screws, fine threads 


ADVANTAGES OF THE NEW UNBRAKO pHd SOCKET HEAD CAP SCREWS 


@ Miniaturization. Space and weight-saving design through use of smaller diameter or fewer 
fasteners. The 180,000-200,000 psi of these fasteners can be utilized to greater advantage. 


/ @ Reduction of fatigue fai‘ure, because these cap screws assure the necessarily high preload. 
High Reliability /actor Lack or loss of it is responsible for some 75‘; of threaded fastener failures. 


@ Fewer loosened threaded fasteners under shock or vibration. 
Resei at SPS is realis 
esearch at SPS is realistic, for it faces @ Elimination of washers under the heads of cap screws in many applications where they are 


{ 
the fact that industry is always seeking now used to increase the effective bearing area. 
structural and mechanical components i ingi 
with higher and higher standards of pre- @ Minimization of effects of oversized holes on the head bearing area and resulting increase of 


dictable performance. By installing SPS ROtEng power. 
zl lhe asteners J i i 

igh reliability fasteners in your assem The new Unsrako pHd socket head cap screw is now available through all 

blies, you increase overall product ne 


reliability. authorized industrial distributors at no increase in price. Specify UNBRAKO pHd 
“High Reliability” is @ booklet just published when you order. For technical data and specifications, send for Bulletin 2406. 


by SPS. Write for your copy today Unbrako Socket Screw Division, STANDARD PrResseD Steet Co., Jenkin- 
town 37, Pa. ; 


We also manufacture prec 


Jenkintown Pennsylvania 


Standard Pressed Steel Co. e The Cleveland Cap Screw Co. e 


Columbia Steel Equipment Co. @ National Machine Products Co 
@ Nutt-Shel Co. @ SPS Western @ Standco Canada ltd. e 
Unbrako Socket Screw Co.., ltd 


4 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-54 The Tool Engineer 


ie 
| N 
| 
r 
1 
= 
— 
| | | 
« 
F 
4 J 
> 
3 
i | 
— 
titanium fasteners. Write for free booklet. 
5 
. 


Ew Biss od 
HASTINGS MICH 


“I get 1200 parts a minute from each of these presses... 


...all day long!” And production like that continues day in, day out. For 
Bliss High Production presses are especially designed for continuous high 
speed operation. Counterbalanced shaft, massive tie rod frame... square 
gibbing...features like these add up to enduring speed. For ease of opera- 
tion there’s ample room in front and back for die setting and space under the 
press for tote boxes or stacking chutes. Naturally, if you use large quantities 
of stampings this is the press that makes them. You will, however, be surprised 
to learn, that H-P presses can be set up so quickly and efficiently that more 
and more firms are using them for short run work. 


B L| SS E. W. BLISS COMPANY - Canton, Ohio 


BLISS is more than a name... it’s a guarantee 
SINCE 1857 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CAN MACHINERY * CONTRACT MFG. 


. 
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Can YOU Use These 
Die-Sinking 


Features ? 


Available On A 
DECKEL 


Universal 


Pantograph 
Die-Sinking 
Machine 


Deckel KF Die Sinkers have the versatility 
and capacity to take any job you might 
have —from light engraving to the heaviest 
die sinking. Their wide range of applica- 
Deckel KF-12 Die Sinker with power lift motor for raising tion lets you handle more work with less 
or lowering work and pattern tables simultaneously equipment. A Deckel KF-12, for example, 

can accommodate dies and molds up to 
OTHER DECKEL FEATURES 1300 Ibs., and offers cutter spindle speeds 
from 60 to 10,000 rpm. Deckel KF ma- 
chines can duplicate directly at a 1:1 ratio, 
enlarge or reduce up to a 1:4 ratio. Rugged 
pantograph construction and play-free 
bearings assure accurate, easy control of 
all operations. 


Optical Tracing 

Reverse (mirror) Duplicating 
Line-By-Line Milling 
Automatic Depth Feed 
Pattern Forming 

Roll Profiling 


Rough & Finish Milling Write For Catalog 


———— nationwide sales and service of precision machine tools 
k A —from bench lathes to boring mills. , 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
IN CANADA contact COSA CORPORATION OF CANADA, LTD., 1160 Lakeshore Road, Long Branch, Toronto 14, Ontario 
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you can do a better job and save money with a 


BSA Single Spindle Automatic... 


BSA Single Spindle Automatic Screw Ma- 
chines offer speeds, machining accuracy, ease 
of tooling and operation and low cost main- 
tenance equal or superior to anything in their 
class. All these plus “unit construction and 
replacement”’ of work spindles, side slides, 
turrets and gear boxes. This means less ma- 
chine down time - faster, more accurate pro- 
duction. National Acme provides full engi- 
neering and tool design services as well as 
service facilities and a full stock of replace- 
ment parts. 

We would like to show you how BSA 
Single Spindle Automatics fit into your pro- 
duction picture. Write for free illustrated 
literature. 


FIVE STANDARD 
CAPACITIES : 

1", ond 2”. 
WIDE RANGE 
OF SPINDLE SPEEDS: 

200 te 6000 on %” machine, 

69 to 1260 on 2” model. 
All models use STANDARD 
AMERICAN TOOLING. 


or these 
BSA Automatic Screw Machines are sold, stocked and serviced in the U.S.A. by a 
Re 
lati A 
THE NATIONAL ACME COMPANY, 184 E. 13 1st St., CLEVELAND 8, OHIO -'Sales Offices: Newark 2,N.J., Chicago 6, III., Detroit 27, Mich. 


National distribution of Olivetti sensitive drill presses, 
cylindrical grinders, production milling machines, auto- 
matic boring machines, and units for automation is 
being established throughout the U.S. Olivetti has 
been making quality machine tools for over 30 years. 
For sales, service or information, call or write Olivetti 
Corporation of America, Machine Tool Division, 42-33 
Northern Boulevard, Long Island City, N.Y. 
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olivetti 


SOME FEATURES OF OLIVETTI DRILL PRESSES 
Hydraulic head or table raising/ precision spindle/ flat 
belt drive for minimum vibration] solidly built (T6-b 
weighs 176 lbs.) / extra-sensitive adjustable spring return 


feed lever / work light (extra) built into head/ powerful (T6 
has a 34 H.P. motor). 


Model T6-b (shown above) has 7/32" capacity, 8 speeds up to 12,000 
r.p.m. Other models: T12, 15/82" capacity; T18, 11/16’ capacity. 
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THOMPSON handles the toughest 


production jobs... fast and accurately... 


THE VERTICAL 
SPINDLE 
SURFACE 
GRINDER 


18” x 18” x 62” 
22” Segmental 
30 blocks 


per hour 
Total Stock Removal: 


Wheel: 
Production: 


Shown above is the latest Thompson vertical 
spindle machine grinding the diesel engine 
cylinder blocks of a leading truck manufac- 
turer. To meet the demand for fast, continuous 
production, both the fixture and grinding 
cycles are automatic and are interlocked to 
prevent accident. A separate hydraulic power 
source operates the single place fixture which 


constant accuracy is controlled throughout the 
grinding cycle. The operator merely sets 
wheel contact with the work and automatic 
operation begins. 


Thompson vertical spindle surface grinders 
are made in various types and sizes to meet 
all job requirements. All machines of 40 


locates the cylinder block on the main bear- 
ing holes. 


Since any variations in stock removal would 


inches and up in work length are equipped 
with the Hydra-Cool Hydraulic System*—the 
exclusive Thompson feature that eliminates all 
heat distortion throughout the machine. 


affect the compression ratio of the engines, 
*Pat. Applied For 
MACHINE CYCLE (Total Stock Removal .010”’) 


CYCLE It 
eat 


SURFACE 


@ Load work piece into fixture @ Spark out to final size with 
and start table cycle. table moving to start posi- 
*@ Manually lower grinding * tion, 
wheel to contact work piece. @ Manually elevate grinding 
@ Automatic downfeed of wheel to starting position 
wheel occurs at each table and release work piece in 
reverse to remove .010” fixture. 
stock, @ Table automatically stops. 


THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO 


"Keep 


*Can be furnished as automatic functions. in mind for that daily grind’ 


June 1958 
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EASY-FLO preform ring is slid over 


header tubes. 


Embassy Steel 


START WITH 
BULLETIN 20 


It tells you why and how 
high speed, strength and 
economy are inherent in 
silver alloy brazing. Gives 
information on joint de- 
sign and brazing methods. 
A copy is yours for the 
asking. 


Operator fluxes bank of 
assemblies prior to heating. 


Before Handy & Harman Silver Alloy Braz- 
ing came into Embassy Steel Products’ 
production picture, these convector radi- 
ators were welded. Now, they are brazed 
with EASY-FLO 35 using gas-air heat, and 
unit labor cost has been cut by 50 per cent. 
This includes cleaning, fluxing and assem- 
bling. Not bad, eh? 

Components involved in this big saving 
are cold-rolled steel header plates that are 
brazed to fin tubes and cold-rolled steel 
header boxes that are brazed to steel fittings. 
Both of these convector assemblies are used 
in residential heating units. 

Preformed EAsy-FLO .047 wire (.015 ID) 
is used for brazing the header plate and fins. 
Photographs describe the joining steps. Each 
assembly goes through a 50-second heating 
cycle. 

The header box is made in three sizes — 
depending on the size of the coil assembly 
it fits. Average heating time for any size is 
46 seconds. Two sizes of EASY-FLO are 
used: .047 and .062 wire. Switching from one 
size to another involves no change in assem- 
bly or heating setup. Add this to brazing’s 
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Products Cut Unit Labor Cost 50 Per Cent 
with Handy & Harman Silver Brazing 


Assembly is heated by gas-air burners; heat- 
ing time: 50 seconds. Note capillary action of 
alloy; thorough penetration makes strong, 
leakproof joint. 


Brazed unit. Note neat, 
clean fillet around base 
of tube fitting. 


long list of production benefits and subtract 
it from production costs. 

If all we had to talk about in this case was 
the reduction in production time because of 
brazing, we’d still have a strong story to tell. 
You'll notice that we’ve said nothing about 
joint strength, alloy cost, corrosion resist- 
ance, ductility and so on. We can, and if you’d 
like to know how these benefits can apply 
to what you’re joining right now, all you have 
to do is ask us. We’ll be happy to tell you. 


Your No. SOURCE OF SUPPLY 
AND AUTHORITY 


ON BRAZING ALLOYS 


HANDY & HARMAN 


- Distributors in Principal Cities 
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Here’s 
What 


One 
Government a 
Gage 
® 
Laboratory < x 


about PIPE MACHINERY 
“HILO SET PLUGS 


y 


HILO PAT. 


— 


7/8-14 U 


> 


A well-known government gage laboratory recently reported 
on their study of our Hilo Thread Setting Plug Gages as follows: 


“The setting plugs were used to retest several of the 
thread rings we had in stock. The results were enlightening. 
Some were rejectable because of worn flank; 

others were rejectable or borderline because of bell mouth. 


"Thé HILO Setting Plug is unquestionably sound and 
superior . .. a saving of many man hours by less skilled help for 
acceptance inspection and surveillance can be foreseen.” 


A word to the wise is sufficient. You, too, can employ 

no more positive method for setting your thread ring gages and 
other adjustable instruments for the inspection of male 
threaded parts than with Pipe Machinery Hilo Set Plugs. 


Stop in and see us when you’re in the Cleveland area. 


4 


29100 Lakeland 
Wickiiffe, Ohio a 
Greater Cieveland 
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la Dime shows relative size 
of typical bearing races. 


Twin-barrel Almco Supersheen Model DBO-1A 
used by Miniature Precision Bearings to proc- 
ess tiny bearing assemblies. It’s the ideal 
machine either for small lots of parts or large 
lots of small parts. 
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EMPHATICALLY, YES! 

For example, precision deburring and 
finishing of small parts with ALMCO 
barrel finishing equipment is an impor- 
tant operation at the modern new plant 
of Miniature Precision Bearings, Inc., 
Keene, N. H. 

M.P.B. makes miniature ball bearings, 
some with assemblies so tiny that 500 
can be carried in a thimble. ALMCO 
precision barrel finishing equipment and 
methods are used to improve surface 
finish on the inner and outer races, as 
well as removing burrs, sharp edges and 
machining lines. 

Production usually runs from 1,000 
to 4,000 parts per load, and occasionally 
at from 5,000 to 15,000 parts per load. 


SEND FOR FREE 
52-PAGE BOOK... 


Modern precision barrel fin- 
ishing processes completely 
described. 52 pages of facts, 
photos, data and cost com- 
parison charts. Send for your 
free personal copy today. 


All told, millions of parts annually are 
finished the ALMCO way at Miniature 
Precision Bearings! 

If you have a finishing problem with 
your parts, small or large, perhaps 
ALMCO has the answer. It’s easy to 
find out. Just write us on your letter- 
head asking for an ALMCO sales engi- 
neer to call. He will arrange for your 
product parts to be run through detailed 
sample processing to determine what 
combination of machine, compound, 
media, cycle, etc., will produce the re- 
sults you want, at lowest possible cost. 

Or, if you prefer, send sample parts 
and specifications on results desired di- 
rect to ALMCO’s main laboratory at 
Albert Lea, Minnesota. 


ALMCO 


QUEEN PRODUCTS, INC. 
186 Marshail Street © Albert Lea, Minnesota 
Subsidiary of KING - SEELEY Corporation 


Sales and Engineering Offices in Chicago, Detroit, 
Los Angeles, Newark, New Haven and Philadelphia 


IN ENGLAND: Almco Division of Great Britain, 
td., Bury Mead Works, Hitchins, Herts, England 
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Write for bulletin 
CR 56-10 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CoO. 
5600 ST. JEAN * DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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“new line of hy 


sets a new stan 


UPGRADE your requirements. 
This new valve will meet them 


Suitable for systems up to 3000 PSI 
Interchangeable mounting dimensions on all models 


Choice of 3 standard spools and 5 alternates, inciuding tandem, 
at no increase in price 


Dry-seal pipe threads Gauge port for testing 


Hardened and ground spools — chrome plated and lapped to 
fit valve bodies 


Send for complete new 


ALL TYPES AVAILABLE 
@ solenoid @ air piloted 
@ oil piloted @ stem operated 


@ lever operated 


DUKES catalog 


3999 North 25th Avenue * Schiller Park, Illinois * A Chicago Suburb 
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wheel for every job... 


For every surface grinding job . . . whether tough as copper 
or fragile as glass . . . there’s a Blanchard wheel that’s best. 


Blanchard grinding wheels, for use on Blanchard Surface 
Grinders, are made in cylinder, segment and sectored types. By 
selecting from a variety of vitrified, resinoid and silicate bonds 
and a number of different abrasives, Blanchard is able to make 
exactly the right wheel for every surface grinding job. 


Precision duplication in the manufacture of every Blanchard 
grinding wheel assures you of identical results on all materials — 
regardless of finish or stock removal required. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U. S. A. . 


2 


THE BLANCHARD MACHINE COMPANY 64 State st., cambridge 39, Mass. 


Gentlemen: Please send me free copies of “Blanchard Abrasive Wheels and Segments” and 
“The Art of Blanchard Surface Grinding” (3rd edition) 


NAME. 


ZONE___STATE. 
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Why the Die Designer Prefers propucro Die Sets 


June 1958 


He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand: They're easy to get anywhere... 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles. 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements. 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly and disassembly. 

The die designer likes to use Producto’s new 
catalog, the industry's most practical tool. His die 


Wherever die sets are used 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, effi- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
930 Housatonic Ave., Bridgeport 1, Connecticut 


ODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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When G. M. Giannini and Co., Inc., Pasadena, 
California, switched from old-fashioned methods to 
TOCCO Induction Heating they increased produc- 
tion of these high-precision accelerometers from 4 
to 30 per hour—with a commensurate decrease in 
production costs. 


Here’s what a Giannini official has to say about the 
TOCCO installation: “Prior to using TOCCO for 
this purpose, we had tried soldering irons, normal 
torches, resistance sealing, and even threaded screw 
fittings, with uniformly poor results. Essentially, the 
TOCCO unit has permitted us to build, in produc- 
tion quantities, oil-filled hermetically sealed units 
that could not be produced in any other way.” 


Whether your production bottleneck involves solder- 
ing, brazing, heat treating or heating for forming it 
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pays you to investigate TOCCO as an economical 
way to do it better, faster and at lower cost. 


THE OHIO CRANKSHAFT COMPANY 


Mail Coupon Today— 
The Ohie Crankshaft Co. * Dept. G-6, Cleveland 5, Ohio 


Please send copy of “Typical Results of TOCCO Induction Brazing 
and Soldering”. 


Name 


City Zene___ State 
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Officers 
Harold E. Collins 


President 
Houston, Texas 
George A. Goodwin 
Vice President 
Dayton, Ohio 
Wayne Ewing 
Vice President 
Los Angeles, Calif. 
H. Dale Long 
Vice President 
Chicago, 
William Moreland 


Vice President 


John X. Ryneska 


Treasurer 


David A. Schrom 


Secretary 


Ashland, Ohio 
Lynn, Mass. 


York, Pa. 
Harry E. Conrad 
Executive Secretary 
Detroit, Mich. 
Allan Ray Putnam 


Asst. Executive Secretary 
Detroit, Mich. 


Board of Directors 


H. E. Collins Chairman 
Houston, Texas 
G. Ben Berlien 
Oakland, Calif. 
I. H. Buck 
Dallas, Texas 
Wayne Ewing 
Los Angeles, Calif. 
Frank Ford 


G. A. Goodwin 


Atlanta, Ga. 


Dayton, Ohio 
Edmund Hollingsworth 
Philadelphia, Pa. 
H. Dale Long 


P. R. Marsilius 
Bridgeport, Conn. 
H. C. MeMillen 


Joseph L. Petz 
Poughkeepsie, N. Y. 
J. X. Ryneska 


L. Seager 
Salt Lake City, Utah 
M. Smillie 


W. A. Thomas 
Windsor, Ontario 


Chicago, Il. 
Bedford, Ind. 
Lynn, Mass. 


Detroit, Mich. 


Editorial Committee 


Donald E. Zierk Chairman 
Dundee, 
Harold Sullivan Vice Chairman 
Minneapolis, Minn. 

David Gustafson 
Oakland, Calif. 

Harold W. Hagle 


Wesleyville, Pa. 
John C. Hatter 


Long Island, N. Y. 
Leo Tarasov 


Worcester, Mass. 


There’s Nothing So Permanent 


As Changes 


Your newly elected officers and directors will lead us 
in the 1958-59 year of changing times. This new leader- 
ship will have new ideas and programs suitable to the 
times and will carry to successful completion the pro- 
grams that are now in process. 


One program that should be considered perpetual is: 
Service to our members. We must help them increase 
their knowledge so that they may be able to serve their 
profession in a greater capacity and also increase their 
standard of living. Increased knowledge, creative thinking 
and organization can assist greatly in the strengthening 
of one’s immediate community and our country. 


This is an appropriate time to offer aid and contribute 
ideas to your newly elected executives so that you may 
assist in the completion of every worthwhile program. 
Perhaps in this way you can help shorten the so-called 
recession and help business in general. 


As one of the 40,000 members of ASTE, I have the 
greatest confidence in the newly elected officers and direc- 
tors, who have just taken office, and who will give so 
much of their time and energy to the successful operation 
of the society. 


At this time, I would like to pay tribute to those who 
made the high honor of president possible for me. Any 
measure of success or credit during the past year should 
go to the members, directors, officers and headquarters’ 
staff who have so ably assisted me. 


It was a privilege and an honor to serve as your presi- 
dent. 


NE 


IMMEDIATE PAST PRESIDENT 
American Society of Tool Engineers 
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NOTHER RYERSON PLUS: Cost-cutting ideas 


Rycut 40 drills cleanly, cuts down on tool wear and breakage. 


Rycut 40 alloy steel 


Drilling piston pin bolt heads of 
AISI 4140 was a costly problem at 
Hyland Machine Co., Dayton, Ohio. 

The job called for cross-drilling 
two holes in each face of the hex 
head (see diagram). A Ryerson spe- 
cialist recommended new Rycut 40, 
the world’s fastest machining alloy 
steel in its carbon range. 

Here are the results, from Partner 
Forest Hyland: ‘‘We have cut down 
drill breakage. We have 15% fewer 
rejections. There is a marked im- 
provement in finish, plus a compar- 


able saving shown in milling the 
head of the bolt. Tool life on the 
automatic screw machines is 50% 
longer, total production is up 30%. 
Now we can produce this bolt at a 
competitive price.” 

There is a dependable, cost-cut- 
ting steel at Ryerson to meet every 
requirement. The Ryerson quality 
controls assure you of getting steel 
you can count on for dependable 
performance—every time. Ask your 
Ryerson specialist for help on your 
steel problems. 


boosts production 30%, tool life 50% 


Hyland Machine Co. produces piston pin bolts 
on six-spindle automatic, using Rycut 40. 


4) RYERSON STEEL 


Member of the <Qf¥}» Stee! Family 


Principal Products: Carbon, alloy and stainless steel—bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK - BOSTON - WALLINGFORD, CONN. - PHILADELPHIA - CHARLOTTE « CINCINNATI « CLEVELAND 
DETROIT - PITTSBURGH + BUFFALO - INDIANAPOLIS - CHICAGO - MILWAUKEE - ST. LOUIS - LOS ANGELES - SAN FRANCISCO - SPOKANE - SEATTLE 
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reliability 


requirements 


for tomorrow’s 


COMPETITION 


By H. Thomas Hallowell. Jr. 


President 
Standard Pressed Steel Co. 
Jenkintown, Pa. 


Greater reliability—and greater produc- 
tivity—are the keys to success in our 
competitive economy. The author, who 
is president of the American Standard 
Association, defines the all-important 
role of tool engineers in industrial 
progress during the coming years. 


W: PROGRESS as individuals, as companies and 
as a nation when we produce more useful goods and 
services per hour of human effort. In the atmos- 
phere of our American competitive way of indus- 
trial life there will be and must be a continuing 
trend to increase the over-all productivity of our 
private enterprise system. This improvement ap- 
plies to our homes, our plants, offices and, last but 
not least, to our country’s defense. 

Progress in business means finding needs or 


From a talk presented at the Philadelphia Day 
Luncheon, ASTE Annual Meeting. 


June 1958 


wants—then filling those needs in a satisfactory and 
economical manner. Management must be con- 
stantly alert to the needs and wants of the consu- 
mer. The link between management and the con- 
sumer is the tool engineer, who translates ideas into 
tangible goods by prompt, effective and economical 
action—because, without a tool, nothing can be 
produced. The tool engineer is responsible for 
making products for more people at lower cost. 
And may I add, these products must have the proper 
degree of reliability. 

Reliability must be a new way of life in industrial 
America. It must start with the tools and compo- 
nents we use and carry through our production 
at all levels, in all places. Our future progress will 
depend on your attitude as a tool engineer in 
conceiving, designing, tooling and building reliable 
products. Our future production must outperform 
today’s in all respects and we still must turn out 
goods at a cost the consumer can afford to pay. 

Too often, production-line thinking is primarily 
concerned with the cost factor, while satisfactory 
product performance is neglected. The American 
consumer is now stuck with a twenty billion dollar 
a year repair bill. He is begining to rebel, to de- 
mand reliable products—and I don’t blame him. 

To have reliability, the things we make and build 
must work and do the job for which they were 
intended. An organization must furnish goods and 
services which satisfy the customer—the one who 
pays the bill. We simply cannot afford to make or 


71 


a 
q 
| 
fae. 
= 


buy products that give trouble in use. 
The reliability of your production setup is the 
multiplication product of the individual reliability 
factors of each of the components which are found 
in the operation. Take a simple die in a punch 
press—the bottom die shoe—the top die shoe—the 
leader pins—the leader pin bushings—bottom die 
tool sections—top die punch sections—the socket 
screws and dowel pins that hold them together 
the stripper plate—the socket shoulder screws and 
stripper springs in the die—the socket set screws 
that hold the punches—the large socket screws that 
hold the die in the press—the bed and frame of the 
press—the crankshaft ram and connecting rod— 
the ram adjusting mechanisms—the clutch and 
brake assembly—the air cylinders that work the 
clutch and brake—the valve and regulator that 
control the air going to the air cylinders—the mo- 
tor and drive—the relays that countrol the motor 
the automatic oiling device—the electronic safe- 
ty devices—the coil material straightener—all 
the assorted wires—leads—terminals—pipes—fit- 
tings—nuts—washers—screws and bolts which con- 
stantly keep coming loose—the conveyor to take the 


The link between manage- 
ment and the consumer is 
the tool engineer . . . be- 
cause, without a tool, noth- 
ing can be produced. 


parts away—the conveyor to take the scrap away 
their motors, drives and controls. 

If the individual component reliability factors 
of each of the foregoing items are as high as 99.44 
percent, and if there are 410 parts, the press will 
work satisfactorily on only 10 out of 100 tries. If 
as few as 100 total parts are used, and if each part 


_ is 99 percent reliable, then the chances of satisfac- 


tory performance will be 36 out of 100. 

Yet many of the common parts used today are 
being sampled under quality-control procedures 
that allow for as many as four percent—two per- 
cent and in a few cases as little as one percent— 
falling outside the standards for dimension and 
performance in each 100 units. Actually, even if 
the individual reliability of each component in an 
assembly using 100 components is as high as 99.75 
percent, the end performance of the assembly will 
only be 76 percent. 

We've been lucky but, as, things get more com- 
plicated and more expensive, our chances of failing 
are rapidly increasing. Little things are becoming 
much more important because everything must per- 
form, or our whole operation stops. When the 
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The reliability of a machine is the multiplication product of 
the individual reliability factors of each of its components. 
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mechanical, electrical, pneumatic, hydraulic and 
electronic production combination grinds to a stop. 
which of the five experts do we call? Often a sixth 
expert is required to tell us which of the five experts 
can get our brain child into productive motion. 

For information on reliable tools and material 
you have every right to rely on your industrial 
distributor and his organization of highly trained 
specialty men. It’s their business to keep up on the 
latest developments in their several fields and 
they're doing an excellent job today. 

Industrial distributors will not invest their money 
in products for their stocks unless they know the 
product has high reliability and yet they furnish 
their goods so they are still competitive in price. 
They handle items that will meet the highest re- 
quirements, as well as the average, so that your 
order can immediately be filled from their local 
inventories, thus insuring the reliability require- 
ments of the customer. They are familiar with 
products conforming to manufacturer’s standards. 
industry standards and American standards. 

All of us as individuals are greatly indebted to 
the standardization work which has been done and 
is being done by all segments of our economy. | 
have intimately seen the benefits of these activities 
as president of the American Standards Association. 
Today at lower business levels there exists in all 
organizations the trained manpower of sufficient 
stature and experience to make greater strides in 
the development of American Standards than ever 
before. I encourage you and your companies to 
take an increasingly active part in standards work. 

It is obviously an excellent investment and much 
more economical to build up a production unit out 
of standard building blocks wherever possible. In 


this way you take the maximum economic ad- 


vantage of the blood. sweat. tears and combined 
past experience and reliability which have been 
written into any standard. 


By using standard 
items, maximum eco- 
nomic use is made of 
the combined past ex- 


As your customers are going to require more 
economical reliability and quality from your output 
I suggest that you let the competitive facts of life 
be known to your suppliers. Insist that you secure 
from your outside suppliers of raw materials, parts 
and components the standards of size, interchange- 
ability, finish, quality and reliability required. 

You can no longer afford to accept the inferior 
reliability standards of the lowest-quality producer 
in an industry. Using inferior purchased parts and 
raw material is a reliable way of building unreli- 
ability into your product. 

You will also find, as tool engineers. that it is 
increasingly valuable to get out to your suppliers’ 
plants to see how they are operating. Are they 
living the good life of reliability? Nothing helps 
to put things in perspéctive so much as a look at the 
other fellow’s shop and a talk with his people. For 
machines and machine tool requirements, put the 
machine tool salesman and machine tool distributor 
to work for you and don’t be at all timid in requests 
for performance from the tool manufacturer. 

Too many of our present model machines with 
new capabilities are being run like old model ma- 
chines today. The possibilities of progress are often 
greatly held back by the old ideas we have grown 
up with even though in many cases we have the 
new machines already on the floor. Take a new 
look at what you already have. In other words. run 
your present late-model machines as they should be 
run. Bring in the machine-tool manufacturer repre- 
sentative now to review your present performance 
on his tools. 

On the other hand, many present new machine 
tools are too often the same old gal in a new dress. 
because some conservative manufacturer is afraid 
to break with the past. This is readily understand- 
able because today it is unbelievably expensive to 
bring out a complete new model that is free from 
bugs. So why not keep the old model alive with 


perience and reliability 
that have been written 
into any standard. 
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slight changes instead of designing a new model? 

In our country everyone works for a consumer. 
And, Mr. Tool Engineer, you are the consumer of 
machine tools. Start with the latest standard ideas 
in tools, components and machine tools: aim high 
in your objectives. You are looking for a times 
increase and not a percentage increase in output. 
I repeat—aim high in your outlook on increased 
performance. More than 90 percent of any given 
problem can be solved in this manner. For the 
missing segments take advantage of the latest ideas, 
procedures and advanced techniques with a confi- 
dence that in this way new products and new 
standards are developed. 

Enlightened research today must be aimed at the 
solution of tomorrow’s problems before they be- 
come acute. Leading manufacturers in every field 
have many answers at hand for the unusual problem 

they've been hard at work on the development 
of tomorrow's answers. Go to them and accelerate 
the development of the new pilot plant setup into 
everyday performance and performance for you— 
the man who dreamed up the new requirement—so 
that your target of increased production can be hit. 

Today. for example, in the field of threaded 
fasteners for advanced applications, tensile strengths 
up to 300,000 psi are completely feasible and. at the 
same time, the fatigue strength of these products 
has gone up in proportion to the increase in tensile 
strength. It is almost four times higher than the 
strength of conventional threaded fasteners. 

Make your plans and progress by using multipli- 
cation—you can get there faster than by using 
simple addition. Forward-looking manufacturers 
in all fields today have worked out possible solu- 
tions for the advanced requirements. Take ad- 
vantage of their research and facilities. Above all, 
realize that as a tool engineer you don’t run the 


production and. unless you can provide the opera- 
tor on his job with the complete facilities to do his 


job, you haven’t successfully fulfilled your mission. 

Insist on a minimum-error tool. Put it on a 
modern machine tool with a consistent performance 
pattern. Provide indicating measuring devices at 
the machine work station so that the operator 
knows at all times where he is in respect to his 
tolerance limits. Assign a conscientious and prop- 
erly trained operator to the job and insist that the 
products be run in the prescribed manner so that 
all of the output is made within the tolerance limits 
for size. finish and quality. No inspector can inspect 
quality and reliability into a product. Only the 
production operator can do the job—so help him. 

To economically produce the reliability standards 
that are required for tomorrow’s needs in this 
rapidly changing world of ours, more is needed 
than the tools. machines. gages and raw material. 
As automation is moving into all parts of the 
country we must realize that the human element is 
more important today than ever before if we are 
to have the reliability that all of us must have. 

We must add the psychological factors of en- 
vironment. interest and desire of the people working 
on each of the countless parts and on their assembly 
into completed units. There must be greater pride 
of accomplishment than we now find in our present- 
day assembly lines making aircraft, automobiles 
and washing machines. 

Now is the time. during this economic breathing 
spell of 1958, to realize the unbelievable oppor- 
tunities that lie ahead. Demands in the 1960's will 
require more and better products with greater 
reliability, and produced in the most economical 
manner, using minimum effort. 

Re-examine every aspect of any production op- 
eration with the realization that, in the next ten 
vears, to stay in business, a minimum increase of 
our mechanical output in relation to the manpower 
it requires must be between 50 and 100 percent. 
Ten men in 1970 must be able to do the work of 
15 to 20 men today. And do 
a more complete and better 
job, turning out more relia- 
ble products with no increase 
in individual-worker effort. 
This is a challenge to all tool 
engineers. It is a challenge 
that must be met by puting 
new ideas to work today! 


Today, machine tool manu- 
facturers have the time and 
personnel to develop new 
models. Help them by mak- 
ing known future machine 
tool needs now. . 
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Holding Parts for Brazing 


Distortion of metal fixtures used to hold parts for 


brazing often causes misalignment of brazed parts. 
This problem can be eliminated by using the hold- 
ing method illustrated. It was originally developed 
for holding blades to a jet engine compressor rotor. 

With brazing wire in place, the blades are posi- 


Asbestos 
\ Blades 
‘ 


Brazing wire 


Knockoff Pin 


When piercing holes in aluminum 
and other soft materials, the slug 
sometimes adheres to the punch on 


tioned on the rotor body. After strips of wax are 
placed between the blades, liquid wax is poured 
into the openings between the strips, blades and 
rotor bodies. When the wax is hardened, an as- 
hestos composition paste is poured over the entire 
assembly. After the asbestos hardens, the unit is 
heated and the wax runs out, leaving the braze area 
open. The wax runs into molds for re-use. 

During brazing, the asbestos shell holds the blades 
in place. Since the asbestos is not affected by braz- 
ing temperatures, the blades remain in correct posi- 
tion. After cooling, the shell is cut into strips and 
the asbestos is reclaimed. This method of holding 
parts for brazing has given good results in produc- 
tion and should be applicable to many similar prod- 
ucts. 

R. Dailey 


Trenton-Delaware Valley Chapter 


Headless setscrew Die shoe 


7 


Spring 


the upstroke of the press ram. This 
can cause damage to the die on the 
next downstroke. 

The knockoff pin illustrated pre- 
vents such damage. A straight hole is 
drilled through the punch to receive 
the pin. The top die shoe is drilled 
slightly larger than the head diameter 
of the knockoff pin. This hole is 
tapped to receive a standard headless 
setscrew, which retains the spring. 

In operation, as the punch contacts 
the blank material the spring is com- 


Knockoff pin 


- “Piercing punch 
Blank material 


pressed. When the punch passes 
through the stock, spring pressure 
forces the knockoff pin downward. 
stripping the slug from the punch. 
Roger Isetts 
Kenosha, Wisconsin 
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Pressing Fixture 


When pressing a hub into a gear or similar part 
in an arbor press, there is always a possibility that 
the hub will be pressed in crooked unless a fixture 
of some kind is used to hold the components in 


alignment. The fixture illustrated is provided with Ejector 


a locator that eliminates alignment problems. Both A - 
diameters of the locator are ground to a slip fit on 
the inside diameters of the hub and gear shown. 

In use, the hub and gear are slipped over the lo- = 
cator. As the punch presses the hub into the gear. f 


the locator, which is spring mounted, is forced CI: 
downward. On the upstroke of the punch, the loca- BS : 
tor returns to the “up” position. A manually oper- 7 
ated ejector facilitates removal of the assembly from 

the locator. 


C. Andrews 
Dayton, Ohio 


Screw Machine Bearing Support 


In screw machine work, it is sometimes necessary pleted at the same chucking. 

to turn a long diameter adjacent to one or more The bearing support illustrated has proven to be 
short diameters in the same operation. Difficulty valuable for such operations. The short diameter is 
may be encountered in maintaining close concen- machined close to the spindle nose. For machining 
tricity between the long and short diameters. Nor- the long diameter. the stock is guided through the 
mally, the short diameter is formed close to the bearing support. The stock is held concentric as the 
spindle nose. Any centers or inside diameters are turning tool, mounted behind the support. machines 
also machined at this time. Next, the bar stock is the long diameter. Thus concentricity of the several 
fed out to a second turret stop and the long diam- diameters can be maintained within a few thou- 
eter is turned, followed by back-chamfering and sandths. 

cutting-off operations. Concentricity and runout W.R. Eldridge 

problems arise because all diameters are not com- Greenwood, Rhode Island 


Two-seal ball bearing 
Bellmouth ID 
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Slip fit 
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(press fit in bearing) 


/ 
Bearing adapter 
(slip fit in toolholder) 


Standard toolholder 
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Target Type Gage 

Gaging the location of a cross hole with respect 
to a shoulder or other part usually requires a rather 
expensive gage. If fractional tolerances are in- 
volved, the target type gage shown is an economical 
substitute for a special gage. 

In use, the gage is moved until the hole being 
checked is exactly centered in the slot width. If the 
hole is within the slot, lengthwise, its position is 
within tolerance. The 5°4-deg. angle of the slot 
gives a magnification of ten times. Length of the 
slot should be appropriate to the tolerance required. 

Don R. Ring 
Vilwaukee, Wis. 


Machining Cranks 


Production of small eccentrics and cranks, either 
in small production quantities or as single units. 
can be a problem in a small shop where special 
equipment is not available. A simple method for 
setting up a lathe for this type of offset turning is 
illustrated, 

A standard offset adjustable boring head of the 
type commonly used in milling machines is mount- 
ed directly in the socket of the head spindle on a 
small bench lathe. The journal end of the eccentric, 
which has previously been turned on centers to 
proper diameter, is chucked in the “V~ jaws which 
are normally used to grip the boring bars in this 


type of tool. The micrometer dial on the boring 


Chamfer 
— 1 \ 
tolerance range 
—4 


Mean part dimension 


head is then adjusted for the desired offset of the 
crank stem and the crank is machined to the desired 
diameter. 

The journal surface gripped in the jaws of the 
boring head should be protected with a soft metal 
sleeve to prevent any damage when tightly gripped. 
Boring heads of this type are usually equipped with 
shanks of various sizes which may be interchanged 
as needed. The one illustrated has a No. 3 M.T. 
shank, which is the correct size for the bench lathe 


spindle. 


H. J. Gerber 
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Cone Turning Device 


When turning bevel gear blanks, gyroscopic fly- 
wheels or similar conical workpieces on a center 
lathe, the standard type of taper turning attachment 
cannot be used. In the absence of a power feed for 
the lathe compound slide, small batches of conical 
parts are usually machined by hand traversing with 
the compound slide rest. This method is laborious 
and inefficient, particularly when the components 
are of high-tensile-strength forged steel. 

The device illustrated enables conical surfaces to 
be machined with a mechanical feed obtained from 
the cross slide. As shown, a circular block is at- 
tached to the lathe bed slides to the right of the lathe 
carriage. A swiveling block can be adjusted and 
locked to the stationary block with bolts working 
in arcuate slots. If the swiveling block is calibrated 


in degrees, angles can be set directly. 


Blocks at each end of an arm secured to the 
upper surface of the swiveling block act as sup- 
ports for a cylindrical guide bar of substantial cross 
section. A sliding block fits on the arm and carries 
a vertically projecting bolt which is attached to a 
slotted link on the lathe carriage. 

When the saddle is locked to the bed and the 
cross slide mechanical feed is engaged, the block 
will slide on the guide bar, feeding the tool inward 
to produce a conical surface. To set the attachment 
for turning a different angle on the same work- 
piece, the nut on the sliding block is loosened and 
the swiveling block is readjusted and clamped. The 
link is then clamped to the sliding block so that 
work can proceed. 

Clifford T. Bower 
London, England 
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Drilling and Reaming 
with gun type tools 


Gun type drills and reamers give excel- 
lent surface finishes and are capable of 
holding close size and concentricity tol- 
erances. The author describes various 
tool designs and shows how they are ap- 
plied to production. 


Abstracted from Paper 102, “Production Drilling 
and Reaming of Precision Holes with Gun Type 
Tools,” presented at the 26th ASTE Annual Meeting. 
Copies of the complete paper are available for pur- 
chase from Society Headquarters. 


June 1958 


By Herbert Gregg 


Chief Engineer 
Star Cutter Co. 
Farmington, Mich. 


GS. N DRILLS AND REAMERS are effectively applied 
to the production of short and medium-length holes 
in a wide range of parts and materials. Single- 
flute gun tools, in which pressurized coolant is di- 
rected through the tool to flush chips from the hole, 
have been applied for many years to the production 
of long holes. Today, carbide cutting inserts and 
heads for these tools. and the introduction of new 
designs of two-flute gun drills, have made it possible 
to hold closer tolerance and obtain better finishes 
than were possible in the past. 

During the past few years. several types of gun 
drills have been developed. each of which has 
definite advantages for specific applications. These 
types include two-flute pin-cutting and two-flute 
center-cutting designs. 


Two-Flute Pin-Cutting Drills: Two-flute. pin- 
cutting type of carbide gun drills have an off-center 
coolant through-hole in the molded carbide tip 
which generates a pin by a trepanning action. Fig. 
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SECTION A-A 
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|. The pin is flushed out of the work into a tube 
that directs it to the machine chip area. The carbide 
tip is brazed to a thick-walled tubular steel shank. 

This tool has two cutting edges that provide a 
balanced cutting action, Fig. 2. As a result of the 
multiple cutting edges and this balanced action. 
extremely high feed rates and excellent size control 
are possible. Production applications since 1956 
have indicated that the pin-cutting type of two- 
flute gun drill can be economically applied to 
produce precision through-holes from the solid in 
cast iron, aluminum, bronze and some stainless 
steels such as Type 440C, which forms chips that 
break up readily. 


Two-Flute Center-Cut Types: If the hole in 
the carbide tip of a pin-cutting type gun drill is 
moved further off center, a tool results which will 
drill a hole without producing a pin. This tool has 
the balanced cutting action advantages of the pin- 
cutting type, and can be applied to the production 
of blind holes, holes that intersect cross holes, and 
applications where a pin is not desirable. High 
feeds and excellent hole size control are achieved 
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Fig. 1. (above) Coolant flow and pin generation of 
two-flute pin-cutting gun drill. 


Fig. 2. (left) Single-flute gun drill (top) and two- 
flute pin-cutting gun drill (bottom). 


with center-cut type tools. Such tools are especial- 
ly suitable for drilling small-diameter holes, where 
the pin produced by the pin-cutting type is of ex- 
tremely small diameter. 


Single-Flute Gun Drills: Single-flute drills 
have one cutting edge, Fig. 2. Sizes under 7,-inch 
diameter have a molded solid-carbide blank brazed 
to a thin-walled tubular steel shank. Sizes from 
7, to 14-inch diameter have insert carbide tips 
as well as two carbide wear strip inserts. 

Single-flute gun drills have the advantage of 
forming a wedge-shaped chip during the hole 
cutting process. This chip tends to curl and break 
up easily, flushing out along the shank of the tool. 
Thus, chip clogging is avoided. Because of this chip 
generating action, single-flute gun drills are effec- 
tively applied in drilling holes in low-carbon steels 
where two-flute designs tend to clog due to the for- 
mation of stringy chips. 

The cutting action of single-flute gun drills does 
not offer the balanced condition of the two-flute 
designs. so they must be fed at lower speeds. Thus. 


size control is not as close as with two-flute designs. 


Gun Type Reamers: The success achieved by 
two-flute gun drills in producing smooth, accurate 
holes at high feed rates from the solid has led to a 
natural interest in applying the same design con- 
cepts to a reamer. The reaming tool has a molded 
solid carbide tip brazed to a thick-walled steel 
shank. The tip has two holes that direct coolant 
from the center hole in the shank to the cutting 
edges. Coolant pressure forces the chips ahead of 
the reamer. 

Such reamers can be used to enlarge previously 
drilled or cored holes to finish size in a single oper- 
ation. All types of ferrous and nonferrous materials 
can be reamed. 
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Fig. 3. Grinding the primary clearance for the short- 
lip outside cutting edge of a two-flute gun drill. 


How to Set Up For Gun Drilling: Gun drill- 
ing tools can cut production costs by speeding 
drilling operations, eliminating reaming operations. 
and providing long-wear-life tools that produce a 
maximum number of pieces between sharpenings. 
In production applications, holes produced by both 
gun drills and gun reamers often meet blueprint 
specifications for surface finish, straightness and 
size accuracy without the need for subsequent 
honing operations. 


Any rigid machine tool capable of producing 


the required speeds and feeds can be tooled for gun 
drilling. Either the drill or the work can be rotated. 
A precision hardened-and-ground steel or carbide 
drill bushing should be set close to the work to 
guide the tool as it engages the work. Gun drilling 
tools are relieved so that the bushing serves no 
purpose after the drill has entered the work. 

The machine tool for gun drilling must be 
equipped with a pressurized coolant system that 
can direct coolant through the shank of the tool 
at pressures up to 1000 psi. The coolant system 
should also include a filter and magnetic separator 
to keep the coolant clean and free of chips. 

The work fixture for gun drilling must be sturdy 
and provide features of hole alignment, concentri- 
city and relationship required by the blueprint spec- 
ifications. It is of interest to note, however, that 
some off-center conditions in cored holes can be 
tolerated by two-flute gun type reamers. 

Gun drilling of conventional holes in high pro- 
duction is a relatively new concept and before an 
application is made, it is advisable to contact the 
gun drilling manufacturer and have the feasibility 
of the application proved on actual parts under 
simulated drill 
manufacturers have production laboratory facilities 
It should not be 
necessary to investigate every gun drilling appli- 


production conditions. Several 


to provide such investigations. 


cation, but the tool manufacturers now have suf- 
ficient background to make recommendations and 
suggest investigations when new materials or un- 
usual applications are under consideration. 
Sharpening Gun Type Tools: metal- 
working plant that has a standard cutter sharpener. 


Any 


a precision index head, an indicator mounted on a 


magnetic stand and an assortment of grinding 
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Fig. 4. Grinding specifications for two-flute pin-cutting gun drills. 
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wheels can sharpen its own gun drilling tools. A 
typical setup for sharpening a two-flute gun drill is 
shown in Fig. 3. Sharpening specifications are 
shown in Fig. 4. 

Gun type reamers can also be sharpened with 
conventional equipment. Experience has shown that 
once a cutter grinding department has sharpened 
a few gun drills or reamers, these tools are proc- 
essed through the department in a routine manner. 
However, when the cutter grinding department is 
careless and does not follow the manufacturer's 
blueprint specifications or sharpening instructions, 
gun type tools will not produce parts of consistent 
accuracy and long wear life. 

It is extremely important that the cutter grind- 
ing department be brought into the gun drilling 
application program early. An understanding of 
sharpening requirements is essential to the success 
of any gun drilling program. 


Wear Life of Gun Drilling Tools: If a gun 
drill has to be sharpened too often, its economy is 
of questionable value. There is now conclusive evi- 


dence to show that if gun drills are properly ap- 


plied on properly equipped machines, if the tools 
are correctly designed and manufactured, and if 
they are sharpened at the proper time, they will 
provide more wear life than any comparable type 
of precision tool. 

For a gun drill to operate satisfactorily, the cool- 
ant has to be clean, the machine must feed cor- 
rectly and consistently, and the part must be 
properly held and processed prior to the gun drilling 
operation. These requirements are, of course, the 
same as those for any precision operation. 

If a gun drill clogs with chips or is fed into the 


Fig. 5. Parts in which precision holes have been 
produced by gun drills. Left, a bronze bushing; 
center, a cast-iron block; and right, a steel block. 


Fig. 6. (right) Magazine feed for producing a preci- 
sion hole in a bronze bushing with a two-flute pin- 
eutting gun drill. 
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part at rapid traverse, it will break. If it is not 
sharpened correctly at the right time, it will pro- 
duce out-of-size or rough -holes. 

But if usual care is accorded to the gun drilling 
operation—and it should be given the care accord- 
ed any other precision operation—the gun tools 
will produce hundreds or even thousands of pieces 
between sharpenings. There are actual gun ream- 
ing applications where one tool has reamed 50,000 
parts before it required resharpening. 

The grade of carbide for the tip is selected in 
accordance with the part material specifications. 
Gun drills are usually designed to provide about 


4 inch of wear life in the carbide tip or molded 
blank. 


Typical Applications: Today there are literal- 
ly hundreds of successful production applications 
of gun drills on both deep and shallow holes, Fig. 
5. The illustrations here have been chosen to dem- 
onstrate the versatility of gun drills as well as to 
show where various types of drills are being used. 


Bronze Bushing: Gun drilling operations can 
be performed in conjunction with automatic load- 
ing equipment. An example is drilling solid bronze 
bushing blanks. The blanks are placed in a maga- 
zine, Fig. 6, and fed by gravity—one at a time— 
to drilling position. Finish-drilled bushings fall out 
at the base of the fixture and roll to the front of 
the machine in a trough. Hydraulic cylinders ac- 
tuate the jaw chucking mechanism in the loader. 
Pins are ejected through the tube at the right of 
the fixture. The machine is’an Ex-Cell-O Bor Dril. 
The operation is performed by a two-flute gun drill 
of the pin-cutting type. Hole size is 0.750 inch and 
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hole length is 35, inches. Tolerances for size are 
+0.0005 inch, —0.0000 inch. Concentricity with 
the OD must be within 0.005 inch. Drill speed is 
4500 rpm and feed is 35 ipm. Coolant pressure is 
350 psi. The surface finish obtained is 10-15 mi- 
croinches, rms. 


Steel Block: Gun drilling operations are not 
restricted to nonferrous metals. High speeds and 
feeds are used in drilling a steel block, Fig. 7. This 
block is clamped in a fixture on an Ex-Cell-O Bor 
Dril and three holes are drilled in the part, one at 
a time. The block is repositioned in the fixture for 
the drilling of each of the holes. These holes are 
drilled from the solid and each 
cross holes of smaller diameter. Parts are produced 
in quantity lots. 

A single-flute gun drill is used. Each of the holes 
is 0.564 inch in diameter and 234 inches long. Size 
tolerances are +0.001 inch and hole center lines 
must be parallel with the sides within 0.004 inch. 
Drill speed is 3800 rpm with a 6-ipm feed. Coolant 
pressure is 400 psi and 40-70 microinch finishes are 
obtained. 


intersects two 


Cast-Iron Block: Drilling of a cast-iron block 
demonstrates the ability of a two-flute gun drill to 
produce holes from the solid in parts where a great 
number of cross holes are encountered. This part 
is produced in quantity on a setup similar to that 
for the steel block. 

There are six holes, ranging in diameter from 
1.375 inch to 0.500 inch, and in depth from 11% 
inch to 414 inches. Hole tolerances are +0.0005 
inch and holes are held parallel to the sides of the 
block within 0.002 inch. Surface finishes range 
from 50 to 60 microinches. 


Aluminum Casting: The ability of a gun drill 
to produce excellent surface finishes in aluminum 
parts while holding close size and relationship tol- 
erances is demonstrated by production of an alumi- 
num casting on a Bor Dril, Fig. 8. 

Two-flute center-cut gun drills are used in pro- 
ducing this part. The hole is 0.500 inch in diameter 
and 334 inches deep. Tolerances are +-0.002 inch. 

0.000 inch. The hole location must be held with- 
in 0.001 inch in relation to other holes in the part. 
Drilling speed is 3500 rpm and feed is 5 ipm. Cool- 
ant pressure is 600 psi. Surface finish of the 
drilled holes is 6-10 microinches. 


Cast-Iron Cylinder Head: The possibilities of 
applying gun drills on transfer machines are illus- 
trated in an application on an eight-cylinder en- 
gine cylinder head in which center-cut drills rough 
the valve guide bushing holes on an eight-spindle 
vertical head of a Foote-Burt in-line machine. The 
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Fig. 7. Setup for drilling three holes in a steel 
block with a single-flute gun drill. 


Fig. 8. Drilling setup for producing a hole in 
an aluminum casting with a two-flute center- 
eut gun drill. The hole is 3%4 inches deep. 


Fig. 9. Two-way boring machine on which 
valve guide bushing holes are gun drilled to 
finish size from the solid. Two-flute center 
eut gun drills are used. 
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holes are reamed to size with two-flute gun reamers 
on two stations following the gun drilling station. 
At each of these stations, a four-spindle head comes 
down and reams the valve seat; then telescoping 
spindles inside the valve seat reamer spindles ex- 
tend to gun-ream the holes to size. 

Each of the eight holes is drilled with a two-flute 
center-cut gun drill and reamed with a two-flute gun 
reamer. All holes are 0.3728 inch in diameter and 
2% inches deep. Tolerances are +-0,0007 inch, 
0.0000 inch. Reamer speed is 2800 rpm and feed 
is 12 ipm. Coolant pressure is 400 psi. Surface 
finishes are in the 50-60 microinch range. 


Six-Cylinder Head: In the same plant, twelve 
valve guide bushing holes in a six-cylinder head 
are produced in a single operation from the solid. 
Two-flute center-cut drills are used in six-spindle 
heads on a two-way Ex-Cell-O boring machine. 
Fig. 9. The same tolerances are maintained as with 
the drill and ream operation in the transfer machine. 
Thus, the possibility of using a gun drill to pro- 
duce a reamer tolerance in drilling from the solid 


is indicated. Drill feed is 8 ipm and speed is 2600 
rpm. 


Fig. 10. Setup for drill- 
ing cast-iron power steer- 
ing valve bodies. Rubber 
stoppers prevent coolant 
from spraying into the 
part loading area. 


Fig. ll. (right) Setup for 
drilling 10-inch-long holes 
in a naval bronze bushing. 
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Power Steering Valve: Gun reaming elimina- 
ted a honing operation in the production of cast- 
iron power steering valve bodies. The part comes 
to a Bor Dril from a transfer machine with 0.0625 
inch of stock left in the hole. The parts are gaged 
in three size ranges of 0.00013-inch difference with- 
in the tolerance range for selective fit of a piston 
at assembly. The reamed hole has a cross hole that 
does not affect the surface finish or size accuracy 
of the operation. The fixture has rubber plugs to 
stop coolant from spraying into the loading area. 
Fig. 10. 

The tool is a two-flute gun type reamer. Hole 
size is 0.750 inch and depth is 3 inches. This is 
Tolerances are +-0.0004 inch, 
—0.0000. Speed is 1650 rpm and feed is 6 ipm. 


a blind hole. 


Pressure of the coolant is 350 psi. Maximum allow- 
able surface roughness is 70 microinches. 


Bronze Bushing: Drilling holes in a naval 
bronze bushing was an extremely difficult applica- 
tion. As shown in Fig. 11, the long angular holes - 
break out into half holes on the back side of the 
part. The naval bronze material is also difficult to 
machine. The part is mounted in a boring ma- 
chine on a fixture with a bushing plate. After one 
hole is drilled, the part is turned and a gage 
plugged into the drilled hole to accurately locate 
the part for the drilling of the next hole. These 
bushings were made in quantity lots. Only a gun 
drill type tool would solve this difficult drilling 
operation in which accuracy was not a major con- 
sideration. 

A two-flute gun drill of the pin-cutting type was 
used to drill the 10-inch-long holes, which were 
4 inch in diameter, Drill speed was 4000 rpm 
and feed was 2 ipm. 

These applications demonstrate that gun drilling 
is a versatile process. The combination of relatively 
high drilling speeds, ability to hold close tolerances 
and excellent surface finishes should lead to many 
new and equally successful applications. 
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Fig. 1. Finishing a jet 
engine turbine blade on 
an abrasive belt ma- 
chine. The machine is 
equipped with a special 
head provide the 
proper radius at the 
working point. 


what to look for in 


Tool engineers sometimes find an appli- 
cation for an abrasive belt grinder, but 
are in doubt as to what type of machine 
to buy. This article offers a check list 
of important structural and operating 
features, making it possible to select the 
right machine for every job. 


iy ANY MANUFACTURERS are turning to the coated 
abrasive belt as a production tool for grinding and 
finishing. Although the abrasive belt is widely used 
on low-carbon steel, it is demonstrating its real ad- 
vantages in work on alloys and special steels. Exam- 
ples include widespread use on jet engine blades, 
Fig. 1; on heat-resistant alloys with a high percent- 
age of nickel, chromium and cobalt; and on stainless 
steels. 

As abrasive-belt techniques come into use, tool 
engineers are required to develop design specifica- 
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By J. Karl MeLaughlin 


Product Engineer 
Behr-Manning Co. 
Div. Norton Co. 
Troy, N. Y. 


tions for abrasive belt tools. Extensive knowledge of 
design features is essential if top performance is to 
be realized from production machines. 


Types of Operation: The simplest and most 
common design of coated abrasive belt machine, Fig. 
2. operates the belt over a contact wheel and an 
idler pulley. Grinding or polishing may be done 
against the contact wheel, on the free belt in the 
unsupported area between the contact wheel and the 
idler, or on a belt supported by a platen, Fig. 3. Sub- 
classifications of these types were discussed in “The 
Abrasive Belt and Its Use in Machine Tools.” Tht 
Toot Encineer, May 1950. 

The face of the contact wheel may be steel. alu- 
minum, rubber, phenolic plastic or cloth. and may 
be flat or shaped. Contact wheels of soft rubber or 
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Fig. 2. Simplest type of 
abrasive belt machine op- 
erates the belt over a con- 
tact wheel and idler pulley. 
Here a standard polishing 
lathe provides power and 
mounting for contact 
wheel. 


Fig. 3. Facing a die-cast aluminum pump housing 
to remove overflow and die punch-outs is performed 
with an 8 x 107-inch waterproof cloth belt with 80- 
grit silicon carbide abrasive, running over a steel 
platen at 5000 fpm. Hydraulic feed of the table 
advances the work to the belt; movement across the 
face of the belt is manual. Flash is removed later 
by offhand grinding. 


pleated cloth have the ability to conform to changes 
in shape. Thus, they can be used for polishing con- 
toured workpieces. 

The free-belt method can be modified with formed 
rollers adjacent to the work area, which force the 
coated abrasive belt into a curved path to fit moder- 
ate contours. Rollers can be closely spaced to give 
the belt some firmness at the work area. In some 
cases the abrasive belt is supported with a back-up 
belt of fabric or rubber-impregnated fabric with its 
own tensioning and tracking devices. 

Platens may be flat or formed. They can be made 
of metal, a ceramic, or faced with graphited canvas 
or other friction-reducing material. Platens are often 
faced with brass or steel shim stock which acts as a 
replaceable wearing surface. 


Idler Assemblies: Contact wheels are either 
power driven or bearing-mounted on a dead shaft. 


Idler assemblies incorporate tensioning and tracking 
controls. If a contact wheel is power driven, the idler 
turns freely; if a contact wheel is bearing-mounted, 
then the idler must be powered. Many machines 
incorporate three, four or even five wheels. 

Tracking is accomplished by pivoting the idler 
pulley in one of several planes, Fig. 4. Commonly, 
the pulley is crowned, Fig. 5, usually about 0.016 
inch. If the crown is much greater, the center area 
of the coated abrasive belt may be stretched exces- 
sively until, in extreme cases, the belt folds over on 
itself. Also, a paper belt, less resistant to tension than 
cloth, may split if excessive tension is applied. An 
alternate method of tracking which has proved suc- 
cesful is accomplished by lateral tipping of the axis, 
rather than by rotation or pivoting, with the face of 
the pulley crowned to a 24-inch radius. 

Idler pulleys should have closed sides to keep out 
dirt which would destroy balance. Idlers are usually 
run on grease-sealed bearings. When large pulleys 
are used better control of belt tracking is attained 
and the larger contact area reduces slippage. Five 
inches is the minimum recommended pulley diam- 
eter. The idler pulley should be at least one inch 
wider than the belt, to give the belt some room for 
wandering as it gains speed when starting, and to 
prevent it from wearing the sheet-metal guards. 

Sheet polishers, which use belts in widths ranging 
from approximately 14 to 86 inches, have flat idlers, 
Fig. 6. On these machines, tracking is accomplished 
by pivoting the idler in a horizontal plane. 

One factor to be considered in the design of idler 
pulleys is the possibility of losing control of track- 
ing while the belt is accelerating to its normal speed. 
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Fig. 4. Idler pulley with adjustable tracking device. 
Raising or lowering scissor jack tilts axis of pulley. 


This condition is most likely to occur with belts one 
inch or less in width because their tractive grip is 
low. With such belts, it is advisable to specify light- 
weight pulleys which can build up to speed rapidly. 
In addition, large-diameter pulleys are desirable. 
Although they cost more than smaller pulleys, they 
permit reduced bearing speeds and get better belt 
traction, thus building up speed with less slippage. 

Tension can be applied to belts by pneumatic or 
hydraulic means, by weights, springs, or positive 
screw adjustment of an idler base, Fig. 7. Probably 
the cheapest of these alternatives is a spring, but 
wide belts demand heavy tension which is best sup- 
plied by pneumatic or hydraulic force; these two 
methods offer the added advantage of instantaneous 
release of tension. Tensioning mechanisms should 
develop not less than 150 lb of force for each inch 
of belt width. 

This much force may not always be required, but 
it will be necessary with heavyweight belts, particu- 
larly when they are oil-lubricated. It is necessary 
also on large centerless grinders and heavy stock- 


removal jobs. Within limits, heavy tension improves 
cutting action and increases belt life. High tension 
should not be exerted on soft rubber wheels, because 
it will deform them excessively. 


Position of the idler is important in arranging 
pulley setups. On multiple-pulley machines, the 
crowned idler should immediately precede the driv- 
ing pulley, and no matter how many pulleys are 
used, only one should be crowned. The three-pulley 
type, Fig. 8, is popular because it can be installed 
so as to save floor space, and provides both tension- 
ing and tracking adjustments. 
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When tracking is screw adjusted, the handwheel 
should turn in the direction the belt is to go—clock- 
wise for an adjustment to the right, as viewed from 
the operator’s position. This avoids operator con- 
fusion. Remember, too, that the belt will run off the 
pulley on the low side, or the side exerting less ten- 
sion. Idler pulleys should be balanced both statical- 
ly and dynamically, particularly when they are to be 
run at high speeds. Equipment may develop serious 
imbalance if pulleys are not dynamically balanced. 

When soft rubber wheels are used, maximum con- 
tact of belt with the contact wheel is desired. En- 
gagement should be approximately 135 deg. For 
hard rubber wheels, a simple two-pulley arrange- 
ment will work satisfactorily, but with a soft wheel 
that must conform to a contour, use the pulley ar- 
rangement shown in Fig. 9. The angle at which the 
abrasive belt approaches and leaves the grinding 
point is critical, and should not exceed seven deg. 


Speeds and Power: In general, high speeds re- 
sult in best finishes, other factors being constant. 
The current trend is toward lower belt speeds, but 
testing has revealed no advantage in speeds less than 
4000 fpm except with titanium, where high tem- 
perature at the grinding point results in rapid ero- 
sion of the abrasive grain. High speeds will produce 
a slightly finer finish, grit for grit, but this advan- 
tage may be offset by the action of centrifugal force 


Fig. 5. Crowning idler pulley slightly facilitates 
tracking. Crown should not exceed 0.016 inch. 
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on a soft rubber contact wheel. At extreme speeds. 
such wheels become harder, losing the flexibility 
which dictated their selection in the first place. 

When finishing mild steels, it is not usually desir- 
able to cut more than 0.002 inch at a pass with the 
normal work feed of 14 fpm. Reducing the feed rate 
to as little as six ipm may make a cut of 0.060 inch 
per pass with a 50-grit belt completely practicable. 
Therefore, it is wise in designing a belt-using ma- 
chine to incorporate step pulleys or a variable-speed 
feed mechanism. 


Flat faced idler 


+ 

Belt width 14" to 86" << 


Contact roll 


Fig. 6. Wide belts are 
usually run on flat idler 
pulleys. Tracking is ac- 
complished by tilting or 
rotating pulley axis. 


Fig. 7. Idler pulley with 
screw adjustment for ten- 
sion control. Screw is cov- 
ered with accordion boot 
for protection from abra- 
sive dust. 


Power requirements depend on type of operation. 
Coarse grits and wide belts remove more stock and 
consequently require more horsepower. Recom- 
mended motor sizes are shown in the accompanying 
table. 


Mechanical Features: The principal mechani- 
cal requirement is rigidity because shafts are sup- 
ported at one end only. To prevent creeping, weld- 
ments should be stress-relieved. Good seals should 
be specified on all bearings as protection against 
abrasive grit, particles ground from the work and 
coolant. For ease of access, grease nipples in awk- 
ward locations should be extended. 

Machines should be equipped with adequate 
guards for contact wheels and belts. It is important 
that these guards allow plenty of room for removing 
and replacing belts. If a machine is equipped with a 
conveyor, the operator should stand a bit to one 
side of the take-off point, in case a workpiece should 
be picked up and thrown as it leaves the grinding 
point. 

If a conveyor is desired for moving work into the 
grinding area, any of three types may be specified. 
Sponge-rubber conveyors belts, into which the work- 
piece sinks deeply enough to be carried to the con- 
tact wheel, are used primarily with light nonferrous 
or nonmagnetic stainless-steel parts on finishing op- 
erations. Rubberized fabric belts with cleats prevent 
workpieces from slipping back at the working point. 
Abrasive belts allow the work to travel close to a 
permanent magnet and, since they are thin, allow 
working to closer tolerances, All types of conveyors 
require tensioning and tracking controls. 

Work may be hand-held or it may be chucked in 
mechanical, magnetic, pneumatic, vacuum or hy- 
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draulic fixtures on semiautomatic indexing machines 
with loading and unloading stations. It can also be 
ground or polished on a fully automatic rotary ma- 
chine. Often a latching mechanism may be used to 
hold the piece in a fixture. If the part has a suitable 
projection, it may engage a hole or slot. In planning 
for semiautomatic or automatic production line 
setups, it is well to remember that the maximum 
number of stations on a rotary machine is fixed; the 


straight-line or return straight-line setup can always 


be extended as the need arises. 


Cooling: For applications requiring cooling. 
best rates of stock removal are accomplished with 
sulfurized and chlorinated grinding oils. For fine 
finishes with grits of 220 or more, oils of light vis- 
cosity must be used. Generally, water with rust- 
resistant additive does not give as fine a finish as oil. 
Also, the use of oil gives greater production per belt 
than water. 

Use of water, with rust inhibitor added, improves 
the finish, gives the best cooling action and is safest 
of the coolants, though it requires the use of water- 
proof belts that cost more than the standard belt. 

The coolant supply lines should not be skimpy. On 
50-inch machines, for example, they will have to 
deliver a volume as high as 100 gpm. Nozzles should 
be screw-on types, quickly removable for cleaning or 
replacement. 


Work point 


Contact wheel 


Floor line 
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One coolant nozzle should be directed squarely at 
the grinding area between belt and workpiece and a 
second should be positioned at some point between 
the pulleys to direct the fluid at the abrasive side of 
the belt, in order to flush it clean of abrasive parti- 
cles and chips. Coolant tanks should be fitted with 


access doors to allow easy inspection and cleaning. 


Filtering Coolants: Filtering can be done with 
a settling tank, with centrifugal separators, or a 
paper or cloth filter. If very fine grits are being used 
on nonferrous parts, the fine grinding swarf must be 
filtered out by some means more effective than set- 
tling. Otherwise, some swarf may be carried back to 
the grinding point. causing wild grit lines or other 
surface defects. 

Many companies have installed cooling units on 
filtering systems because some oils deteriorate if al- 
lowed to become hotter than 140 F. If several ma- 
chines are to be set up in a line, installation of a 
central filtering system will prove economical. 


Dust Collection: Abrasive belt machines should 
have enclosed hoods for dust and Vapor removal by 
vacuum. One take-off point, Fig. 10, should be close 
to the grinding point, another at the far end of the 
hood. In severe applications when fine grits are used, 
the coolant tends to become misty—a condition 


most likely to occur with oil. Here, the ideal is an 


Contact wheel 


Workpieces 


Fig. 9. (above) For work with soft wheels 
where belt must conform to a contour, angle 
of belt with work should not exceed seven deg. 


Fig. 8. (left) Three-pulley arrangement saves 
space while providing adequate belt length. 


* 
Ge 
y/ 
A 
| 
4 
| 
/ 
\ | / 
| 
} { \ 
° 
| 
| \ / 
~ 
« 
89 
A 


Horsepower Requirements for 
Abrasive Belt Machines 


Belt Width (inches) 


Operation 6 or less 6-12 12-75 
Horsepower 
Stock Removal 
(coarse grits) 15 2 23 
intermediate Duty | 15 2 
Polishing | 15 


electrostatic type of separation system; however. 
many plants use mechanical baffling systems success- 
fully. 

Dust collectors must be adequately powered; of- 
ten, they require more powerful motors than the 
grinder itself. Dry grinding with greases tends to 
build up a deposit in collector pipes. To make clean- 
out easy, access doors should be built into ducting. 
On wet systems, collector ducts should be pitched 
so as to drain back toward the machine, and should 
be designed with a collection point for condensed 


vapor. 
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Fig. 10. Enclosed hoods for dust collection should 
have two outlets, Fans should be adequately sized 
for satisfactory dust removal. 


Electrical Considerations: Reversible motors 
add versatility to abrasive belt machines, permitting 
belts to be run in either direction. To get the best 
finish, belts should be run in the direction of work 
feed; for maximum cut, against the direction of 
work feed. Rapid belt oscillation produces a series 
of short grit lines instead of long, continuous lines, 
giving the work a better appearance. For trouble- 
free operation, motors should be totally enclosed, 
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with an indicator light to show when the power is on. 
If a light is installed in a belt compartment, an ex- 
plosion-proof fixture should be used, particularly if 
oil is the coolant. 

A master switch, allowing the operator to cut off 
all power, should be installed where he can reach it 
instantly. Electrical interlocks should be wired in 
such a way that the main motor cannot operate un- 
til tension has been applied to the belt. Similarly, 
coolant pumps should be operating before the main 
motor starts. 

The use of water as a coolant requires watertight 
seals on motors and electrical fittings, and thorough 
electrical grounding of the machine. Shields should 
be installed around the grinding point, adequate to 
protect the operator and his station from splashing. 

On large machines, particularly those which are 
totally enclosed and on which work is fixture-held., 
it is common practice to install an ammeter in the 
power line to the belt-driving motor. Observation of 
this ammeter allows belt pressures to be set and held 
accurately. This is an important consideration in 
noisy locations where the operator is unable to check 
belt performance by ear. 

Major trends in metalworking which have signifi- 
cance to the purchaser or builder of belt-using ma- 
chines include polishing sheet metal before form- 
‘ing; installation of rotary and straight-line auto- 
matics for polishing die castings and formed-metal 
parts; and, certainly, the growing dependence on 
these semiautomatic and automatic machine tools to 
reduce labor cost, improve quality and increase hour- 
ly output. 

A completely new industrial tool has recently 
made its appearance with the development of “wear- 
able” coated abrasive wheels, which hold a contour 
throughout their lives, and require no idler or track- 
ing equipment. Such wheels will find application in 
a myriad of polishing and finishing operations be- 
cause of their simplified design, adaptability and 
long life with minimum down time. On many lines 
wearable abrasive wheels will be found completing 
the automatic sequence initiated by belt-using ma- 
chines. 


“Any successful concern, in my book, is 
the one that runs the best errands for its 
customers, and the successful researcher is 
the one that runs the best errands for ideas. 
Once you pull an idea out of oblivion, you 
never put it back, and therefore we have to 
deal with ali of these new things that come, 
and provide a proper integration of those — 
things into our everyday life.”’—Charles F. 
Kettering, Director & Research Consultant, 
General Motors Corp. 
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By Norman Zlatin® 


Partner 
Meteut Associates 
Cincinnati, Ohio 


I, THE QUEST FOR HIGHER PRODUCTION, attention 
is naturally focused on higher cutting speeds. The 
advent of ceramic tools gives some indication of 
what may be expected for practical cutting speeds 
in the not-too-distant future. However, a number of 
changes must be made before cutting speeds in ex- 
cess of 2000 fpm can be used successfully. 

Normally, the principal factor limiting the cutting 
speeds is the tool material. As the cutting speed 
increases, the temperature at the cutting edge in- 
creases and, as a result, tool life decreases. Note 
how the hardness of each type of tool material, Fig. 
1, drops rapidly as the temperature passes the crit- 
ical region for that particular material. High-speed 
steel is satisfactory if the tool temperature does not 
exceed 600 to 700 F. Carbides fail at temperatures 
above 1000 to 1200 F. 

The practical cutting speed range appears to be 
extended considerably with the development of the 


*Senior member ASTE Cincinnati chapter. 


Abstracted from Paper 83, ““Changes Necessitated by 
Higher Cutting Speeds,” to be presented at the 26th 
Annual Meeting. Copies of the complete paper will be 
available for purchase from Society Headquarters. 
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ceramic tool, since hardness does not appreciatively 
change under normal temperature changes. This 
tool consists of aluminum oxide and a binder and. 
hence, has the ability to withstand much higher tem- 
peratures than any of the other tool materials now 
being used. As with any new type tool, a technique 
for using these tools must be developed before they 
can be applied successfully. 

As the cutting speed increases, the rate of metal 
removal increases, and the horsepower requirements 
increase in almost direct proportion. Since most 
machine tools being used at the present time have 
neither the speed range nor the power necessary for 
use with ceramic tools, the full utilization of ceramic 
tools at the higher cutting speeds must,:of necessity, 
wait until machine tools of higher power and speeds 
are available. 

Another requirement of the higher speed machine 
tools will be self-balancing devices to take care of 
the unbalance in odd-shaped workpieces rotating at 
high speeds. Any unbalance results in vibrations 
which are disastrous to tool life. Also. mechanical 
systems will be required to remove the chips. The 
removal of chips has always been a tedious prob- 
lem, even at cutting speeds being currently used. 

At the higher cutting speeds new types of cutting 
fluids will be needed. The emphasis should be on 
a cooling rather than a lubricating type of cutting 
fluid. These new cutting fluids should have more 
heat-absorbing capacity than present ones. 

One such cutting fluid might be a 

fluid containing solid particles 

which absorb heat as they melt. The 
particles would resolidify in the 
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reservoir of the machine tool. 
It should be noted that at the 
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higher cutting speeds, the machin- 
ing time becomes less important in 
the production cycle. The factor 
which increases in importance is 


the time required in loading and un- 
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loading and tool changing. Auto- 


mation has, of course, helped in the 
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Fig. 1. Effect of elevated temperatures on the hard- 
ness of tool materials. 
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1600 loading and unloading cycle. and 
the “throw-away” tool bit has been 
helpful in reducing tool replacement 


time, thus increasing productivity. 
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Grinding 
Wedge-Shaped 
Holes 


ign grind holes for the breech-block in breech- 

ring of 40mm AA guns, Artillerie-Inrichtingen. 
Netherlands, designed special tooling for use on a 
universal tool and cutter grinder. Six flat surfaces. 
one of which is inclined 86 min., and six rounded 
corners are ground. Length of the wedge-shaped 
hole is 9.5 inches, having tolerances within 0.002 
inch. Surface quality is required to be 8 micro- 
inches. Drive is through flat fabric belt. Stops for 
90 deg rotation of grinder are set with bolt and 
locknut. 
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Transfer Unit Uses Press Power 


A”™ standard press can be converted to a trans- 

fer press by using a transfer unit that needs no 
extra electrical, hydraulic or pneumatic aid as a 
power source. The unit, designed by Livernois 
Engineering Co., uses the power of the press ram 
to actuate the mechanism. 

As the ram travels downward, a rack connected 
to it operates a gear unit to translate the motion 
into two other planes. This action operates the feed 
fingers which retract from the workpiece as well 
as returning the slide to the preceding station. As 
the ram returns after completing the operation on 
the workpiece, the fingers pickup the next workpiece 
and the slide moves the part to the next station. 

The unit easily converts to other sized work- 
pieces by substituting interchangeable bars with 
new feed fingers for the ones being used. Adjust- 
ment of travel for the fingers and feed for the slide 
can be made right in the press. 


(right) APPLICATION of the unit for two- 
press operation to automatically process 
a workpiece from magazine feed to fin- 
ished part ejection. 


TRANSFER unit with feed 
rack operated by press 
ram to control feed for 
fingers and transfer. The 
unit is adjustable in 
width and length by 
changing the bars. 


Press 
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DESIGNED FOR PRODUCTION 


INDEXING MACHINE in loading position. Clapper switch 
is located on the center column preventing operation of 
machine heads except when located in front of fixture 
Spring loaded guide plates shown on head at left 
position in the fixture on guide pin and hold drill bush- 
ings in relation to workpiece during machining. 


Direction of index 


| slide 


—— 


Direction of feed 


SOME possible variations in the ap- 
plication of the rotary tables and 
fixture slides to extend building 
block principles of the equipment to 
meet conditions of increased produc- 
tion rates or changes in process steps. 
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Automatic Machining of Large Workpieces 


Direction of feed > 
Direction of feed 


Direction of index 


oo the conditions of machining large castings 
and weldments for earth-moving equipment 

and sufficient production to warrant use of special- 
purpose machines, what is the best way to process 
these parts? To solve this problem, W. F. & John 
Barnes designed machines using the spindle-head 
stations mounted on a rotary table and the work- 
piece on a fixture slide. In this way. the massive 
parts are machined without needing to move the 
part from station to station as in a transfer ma- 
chine. Also, rather than have the tools feed into 
the work, the workpiece is hydraulically fed into 
the cutting tools when the fixture slide is operated. 
The tool heads are mounted on either four. five 
or six-station rotary tables, depending upon the 
number of process stages. Indexing is accom- 
plished hydraulically with the table slightly raised 
on an oil film during indexing. As the pressure to 
maintain the film is reduced. the table settles result- 
ing in a smooth braking action. Machine interlocks 
prevent feeding of the workpiece into the tool 
heads during indexing of the tools. Clapper type 
switches eliminate the need for slip rings. and 
only allow cutter head to operate when the unit is 
in cutting position. 


/ 


Direction of index 
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ends rework problems 


By Edgar M. Hakanson* 


Manager, Machine Tool Div. 
The Sheffield Corp. 
Dayton, Ohio 


a rY OF COMPLEX MISSILES is dependent. 
to a large degree. on the reliability of their hy- 
draulic systems. Fhe most critical components in 
these systems are the valves that control the flow of 
fluid. With missile designs calling for higher oper- 
ating pressures, it has become essential to hold 
manufacturing tolerances within closer limits. 

This is particularly true of valve sleeves and 
spools. The relationship of the edges of the spool 
lands to the inside edges of the sleeve ports is all- 
important in guiding hydraulic flow through the 
ports. Too much overlap (land extends too far 
past port edge) causes lag in response, while 
negative overlap (land width is less than specified ) 
allows fluid leakage that may result in slow or in- 
complete control action. 

There are several approaches to producing match- 
ing parts. In one approach, spools and sleeves are 
machined to extremely close tolerances so that 
all spools and sleeves are completely interchange- 
able. Another approach is to forego complete inter- 
changeability and produce spools and sleeves as 
matched pairs. After studying the relative economics 
of both approaches, Sheffield engineers decided 
that production of matched pairs offered maximum 
operating economies. Accordingly, they designed 
a special machine for match grinding, Fig. 1. 

The machine has a grinding station for the spool, 
Fig. 2, and a viewing station for the sleeve. Each 


*Senior member ASTE Dayton chapter. 


Abstracted from Paper 81, “New Manufacturing Tech- 
niques for Hydraulic Servo Valves,” presented at the 
26th Annual Meeting. Copies of the complete paper 
are available for purchase from Society Headquarters. 
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Fig. 1. Optical methods are used for match grinding 
of servo valve spools. Spool is viewed in left-hand 
microscope; microscope at right gives view of match- 
ing sleeve. Air gauge measures stock removal during 
correcting operations, 


station has a separate adjustable worktable, a set 
of centers and a microscope. % 

In setting up for grinding, the operator places 
the spool between centers and adjusts the table 
until the image of the first shoulder appears in the 
microscope. A_ fifty-to-one ratio pantograph is 
interlocked with the micrometer adjustment of the 
microscope. Adjusting the micrometer one-thou- 
sandth of an inch moves the cross hairs of the 
microscope twenty millionths of an inch. By use of 
the micrometer, the operator can adjust the cross 
hairs to provide the necessary amount of stock 
removal, plus the amount of overlap required. In 
most cases, the overlap requirements are 0.0002 
inch, 

Once the spool is in proper grinding position, 
the sleeve is positioned in the viewing station, Fig. 
3, so that the porting edge corresponding to the first 
shoulder of the spool comes into view. The optics 
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Fig. 2. Typical hydraulic 
servo valve. Overlap between 
lands and port holes prevents 
fluid leakage. 


Fig. 3. (below) Sleeve in po- 
sition in match grinder. 
Grain-of-wheat lamp illumi- 


nates inner porting edges. 


in this station are so arranged that the lower or 
inside porting edge is in focus. This is the edge 
that does the actual porting of the hydraulic fluid. 
A collimated light source provides a shadow image 
and a small grain-of-wheat light illuminates the 
inside of the sleeve, making it possible to inspect 
the porting edges for squareness with the bore and 
coaxial alignment. 

After the porting edge and the cross hairs in 
the microscope are aligned, the table holding the 
sleeve is locked to the grinding table, establishing 
the sleeve and spool in fixed relative position. The 
operator then manually grinds the porting shoulder, 
usually removing 0.004 to 0.006 inch of excess 
stock, The grinding wheel and the stock to be 
removed are visible to the operator through the 
microscope at the grinding station and he stops 
grinding when the edge of the shadow image of the 
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work reaches the cross hair. The relationship of 
the ground shoulder to the corresponding porting 
edge is accurate to within +0.00015 inch. 

Next, the remaining porting shoulders are 
ground, using the same procedure as for the first 
operation. This is accomplished by moving the 
main table until the appropriate porting edge is 
positioned under the cross hairs of the microscope. 
Since the valve and sleeve are not removed from the 
machine until the grinding operations are com- 
pleted, maximum accuracy is obtained. 

Grinding is followed by flow testing. If further 
correction is necessary, the amount of stock that 
must be removed from each porting shoulder on 
the spool is recorded. The spool is then returned 
to the grinder and placed in the grinding station. 
In most cases, the correction of the spool requires 
removing less than 0.0003 to 0.0004 inch of ma- 
terial. 

A sensitive air indicator is brought into contact 
with the work at a specified distance below the 
porting edge. The indicator is connected to a 
column. type air gage. During grinding, the 
amount of stock removed is indicated directly on 
the gage. Grinding accuracies are held to plus or 
minus ten millionths of an inch. 

Previous methods of manufacturing servo valves 
have required flow testing and correcting the spool 
as many as twelve times. The new machine makes 
it possible to match grind the majority of spool 
designs to the required accuracy without additional 
correction. For extremely critical valves, one cor- 
rection usually suffices, although sometimes a second 
correction is required to bring the valve into perfect 
balance. By eliminating or reducing the number 
of correction operations required, the new method 
has significantly reduced manufacturing time and 
scrap losses. 
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with an integrated line 


Low-cost automation is possible 
with conventional machine tools 
and standard materials-handling 
equipment. Basic principles of such 
combinations are discussed in this 
article along with applications. 


| one is more than working metal. 
Material handling, inspection, information direc- 
tion, inventory control, and scheduling all form a 
part of the manufacturing process. Any combina- 
tion of machinery and people that manufactures a 
product can be considered a manufacturing system. 
The system can consist of a combination of conven- 
tional general-purpose machines, a combination of 
highly specialized special-purpose machines or a 
combination of both. 


The Integrated Line: Industry has a common 
goal—the automatic factory. One path toward that 
goal is the employment of the integrated line. The 
integrated line is a systems engineering approach 
to the automatic factory that is evolutionary rather 
than revolutionary. An integrated line is a manu- 
facturing system that is a combination of conven- 
tional machine tools with standard materials-han 
dling equipment. The integrated line may be as 


Abstracted from Paper 123, “Automatic Manufac- 
turing with the Integrated Line,” to be presented ai 
the 26th Annual Meeting. Copies of the complete 
paper are available for purchase from Society Head- 
quarters. 
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By Don A. Cargill 


President 
Cargill Detroit Corp. 
Birmingham, Mich. 


automatic as desired. The degree of automation is 
roughly proportional to the investment in automatic 
materials-handling equipment. 

The evolutionary integrated line utilizes the cur- 
rent skills of employees and is easily visualized by 
production and design personnel. Automatic con- 
trol systems provide safety interlocks and rudi- 
mentary information handling for regulation of the 
system as a whole and for individual units. The 
controls are not complicated, often they are no 
more than a limit switch connected so that a 
remote signal will indicate when a magazine is full 
or a part has been rejected. 


Standard Components: An appreciation of the 
potential of equipment integration can be gained 
from consideration of some of the standardized 
components used in some typical lines. A piece of 
equipment is standard for a particular integrated 
line in the sense that the usual line will have from 
four to ten similar units that can be standardized. 
Naturally the design ideas and many of the detail 
parts can be standardized as in any piece of 
equipment. 

One of the more common automatic materials- 
handling items used in integrated lines is an auto- 
matic float, Fig. 1. Individual machines or banks 
of machines operate at different production rates 
and are subject to different frequencies and lengths 
of down time. The floats provide storage of parts 
between operations. They can receive parts from a 
processing operation at any rate and at any time. 


97 


3 
ay 
| 
q 
4 
= 


Likewise, they can furnish parts to succeeding 
operations at any time and at any rate. For exam- 
ple, a typical integrated line for manufacturing pin- 
ion gears would have five to eight automatic storage 
feeders that will each hold 500 pinion gear blanks 
or gears. The gears would be maintained in proper 
orientation so that thrust faces would not slide 
against any part of of the equipment. The first 
gear entering the storage feeder will be the first gear 
to leave the feeder. Part sequence is maintained. 
In one feeder the parts may move by gravity. 
Another might be full of moving fluid to push parts 
and cushion impacts. 

Another common item used in integrated lines is 
the distribution machine which is used to feed a 
bank of machine tools doing the same operation. 
The distribution machine receives parts from an 
automatic float and feeds the individual machine 
tools on demand. If a machine tool requires a part. 
the distribution machine immediately supplies a 
part. This demand of the machine tool is sensed 
by the distribution machine without interconnection 
to the machine controls being necessary. The ma- 
chines in the bank will always have a part to work 
whenever they so demand. 


From the bank of machine tools a simple con- 


veyor collects the parts, maintaining proper orien- 
tation, and deposits them in a storage feeder which 
in turn feeds the following operations or following 
distribution machines. The demands on the distribu- 
tion machines may be simultaneous and in effect 
these demands will be filled simultaneously. Maxi- 
mum machine utilization is obtained by never ignor- 
ing a demand or having a time lag before the de- 
mand is recognized and filled. 

At the beginning of many lines is another type 
of device—the bulk storage hopper, Fig. 2. This 
hopper receives parts in bulk, orients them, injects 
them into the line or into the distribution machines 
for feeding to the magazines of the first operation. 
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Fig. 1. Storage and distribu- 
tion system automatically 
feeds gear blanks to hobbing 
machines. With this basic 
system it is possible to feed 
from two to fifteen machines 
at a rate of from 200 to 3000 
parts per hour. 


It is possible to have a sorting gage incorporated 
with the orienting mechanism of the hopper feeder 
to reject any blanks that are out of tolerance or do 
not otherwise meet requirements. 


Present Applications: An integrated line now 
in use automatically manufactures transmission 
pinion gears at a rate of 900 gears per hour. The 
raw material is fed into the line at a bulk hopper 
storage feeder as a screw machine blank. It is 
ejected from the end of the line as a finished gear. 


Fig. 2. Bulk storage hopper receives parts, 
orients them and injects them into dis- 
tribution machines for feeding to the 
first operation. 
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In this line there are 46 machine tools. The hob- 
bing is a particularly critical operation and follow- 
ing every hob the parts pass through automatic 
inspection devices that check the gears and reject 
those that do not meet specifications. Upon reject- 
ing a part, this device can also signal the hob to 
correct itself to compensate for hob wear or to 
shut down. The automatic floats allow the equip- 
ment to be taken off the line for routine maintenance 
and setup without affecting the operation of the 
rest of the equipment. None of the equipment in 
this line is synchronized with any other equipment. 
The distribution machine feeds one bank of 11 hobs 
from a float. Machines operate at different random 
rates. There are times when many of the machines 
in the line are not needed to meet the production 
schedule and are simply turned off. The float and 
distribution machine then automatically do not feed 
these machines. Their demand has been eliminated 
and the line may run at a reduced capacity with no 
adjustment. A gear cannot be put into the line 
except at the beginning as a screw-machine blank. 
This blank is inspected for proper dimensions 
before it is allowed to progress through the line. 
Another example of an integrated line manufac- 
tures rocker arm shafts. Raw stock enters a storage 
hopper at the beginning of the line and comes out 
of the final assembly operation as a completed shaft. 
In developing this line, two special pieces of 
through-feed equipment had to be built: a through- 
feed straightness checker and an automatic assembly 
machine. Other integrated lines have been built for 


processing gears, shafts, pins. bearing races, rocker 
arm shafts, automobile pistons, differential stem 
pinion gears, crankshafts, hydraulic pump rotors. 
stators and vanes. 


Fig. 3. Special machine built 
for an integrated line. This 
machine inserts oil plugs into 
each end of a shaft. 


Special Equipment: Most conventional ma- 
chine tools are available with through-feed, that is. 
they have magazines for loading and automatic un- 
loading. In integrated lines these magazines will be 
used except they will not be hand loaded. Some 
machine tools are not adaptable to through-feed. 
One example might be a lapping machine that can- 
not be turned on until it has a full load. Without a 
full load it will automatically shut off and needs 
manual reset. For this one point in the line it is 
necessary to design a special machine. A through- 
feed straightening machine is an example of such a 
special machine now in use. This machine has a 
magazine that is loaded with parts from heat treat. 
The machine straightens the shaft to a total runout 
of one and a half thousandths and feeds it into a 
centerless grinding operation. 

Many times the machine that is not available as 
standard is an assembly machine for use somewhere 
near the end of the line. For example, an assembly 
machine has been developed for rocker arm shafts 
where it is ncessary as a final operation to have a 
through-feed unit for putting oil seal plugs in each 
end of a shaft, Fig. 3 

Another example of a special machine is a 
through-feed automatic testing unit for testing a 
part for strength of braze, Fig. 4. This unit handles 
1800 parts an hour. The part is a finished hydraulic 
valve lifter which is gripped on the OD while a 
3000-lb load is applied on the push rod seat to check 
for brazing failure. If there is a failure, the part is 
ejected from the line. 


Advantages of Integration: Integrated lines 
utilize conventional machine tools which already 


exist and require no time for development. The 
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machine tools are not required to have balanced 
rates of production and it is not necessary to have 
them synchronized with each other. Operating per- 
sonnel are familiar with the machines in use and 
bottlenecks are quickly resolved. Many familiar 
cost-reduction programs can be applied with confi- 
dence since they have been proved on the individual 
machines. 

An integrated line can be quickly designed, built 
and installed. Lead time is generally four to six 
months. Installation of such lines will not disrupt 
present production because a portion of the equip- 
ment can be put in and used while awaiting installa- 
tion of the balance. As new processing equipment is 
developed, it can be put into the line or it can be 
incorporated into the line as replacement for worn- 
out equipment without affecting the line operation. 

The usual figure for the cost of an integrated line 
is approximately 20 percent more than the cost of 
the machine tools alone. prov iding low-cost automa- 
tion. A less tangible advantage. but one that pos- 


sibly contributes most to cost reduction, is that the 


demand system insures complete machine utiliza- 
tion. Whenever a machine requires a part, a part is 
furnished. Thus, the machine automatically oper- 
ates at its highest rate of production. 

With automatic storage feeders between opera- 
tions, float size is controlled and large banks of ma- 
terial cannot accidentally build up. Floats are auto- 
matically controlled between minimum and maxi- 
mum limits. Scrap control is excellent. Rejects are 
brought to the attention of supervision immediately 
by the automatic inspection and rejection equip- 
ment. This prevents additional work being done 
on a part that has been scrapped by a previous 
operation, 


Specifications: In handling a project involving 
the integration of equipment in a production line. 
specifications can be drawn up for the entire line. 
Throughout the project, the responsible engineer 
constantly checks equipment components to make 
sure all of the specifications are met. Some typical 
specifications are: the system will operate on a 
demand principle; the line will have no dead stock: 
there will be no unavailable float; there will be no 
recirculation of parts: the first part in at the head 
of the line will be the first part out at the end of 
the line: a part cannot be taken from the line at any 
point except after a gage station: and a part cannot 
be reintroduced into the line at any point except 
ahead of a gage. 

Others are: the line must be capable of handling 
a number of specified part sizes; a particular part 
may require handling without sliding; anticoinci- 
dence devices or circuits will be employed wherever 
potential damage to the part or equipment exists: 
parts in transit will never touch one another; or 
storage will be provided between each machine. 
Obviously, the specifications can be tailored to suit 
a specific line. 


The integrated line provides the manufacturer 
with an approach to problems of production where 
costs or time prohibit the development and con- 
struction of entirely new equipment. 


Fig. 4. Through-feed automatic unit 
testing parts for strength of braze. 
This unit tests 1800 parts per hour. 
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coolant 
improves 


By Virgil G. Drake 


Assistant Factory Mer. 
Fairfield Mfg. Co. 
Lafayette, Ind. 


— COOLANT can be the determining factor 
between making a profit or loss. An example of the 
effect on production is illustrated by the application 
of a filtering system to a gear finishing department 
which has a battery of ten gear shavers. The prob- 
lem involved the loss of maintenance and produc- 
tive time when cleaning metal shavings from the 
oil reservoirs of the gear shavers. 

Each machine had to be cleaned at least once 
every 24 hours. Cleaning time required approxi- 
mately 30 minutes per machine during which time 
the machine was out of production. Operator time. 
however, was not a complete loss because each op- 
erator was responsible for more than one machine. 
Maintenance labor was an added overhead expense 
and this factor combined with machine down time 
was costly. 

Plant management, well aware of these costs, had 
been searching for a satisfactory method of reduc- 
ing them. Filtration was an obvious answer but 
conditions were such that satisfactory performance 
had not been achieved in tests on numerous filters. 

The gear shavers, used in the finishing of spur 
and helical gears, remove from 0.001 to 0.005-inch 
stock and make several passes, shaving minute 
particles of the medium carbon alloy carburizing 
steel. The metal fines thus created are easily com- 
pacted and produce a solid mass. Filters under 
test either became loaded or were unable to remove 
enough shavings to merit consideration. The heavy 
viscosity of the oil used in shaving adds to the 
problem. 

A tubular screen vacuum filter was installed for 
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Fig. 1. Filter in pit with drag-out ramp and chain- 
driven flights for removal of metal fines. Tote box is 
on far side of conveyor ramp. Spent coolant trough 
from machine is shown in the foreground entering 
covered main coolant trough for return to filter. 
Clean coolant line and individual machine line with 
solenoid valve for automatic machine flow control 
are visible above trough. Right side of filter shows 
clean coolant reservoir. 


test. As the tests progressed certain flow modifica- 
tions were incorporated to further improve the op- 
eration. The system has a flow capacity of 60 gpm 
of SAE 250 viscosity oil. Because of the loading 
properties of the metal fines, the filter backwashes 
once every ten minutes for cleaning of the screens. 
A continuous dragout of chain-driven flights, Fig. 1, 
removes settled particles and caked metal back- 
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Fig. 2. Rear of gear shaving machine line with filter 
pit located near the wall to be out of the production 
area but accessible for cleaning. Spent coolant return 
trough and clean coolant lines with solenoid valves 
are positioned parallel to each other for ease of 
maintenance, 


washed from the tubular screens. 

The permanent filter central system installation « 
consists of the filter in an open pit. Clean coolant is 
pumped from the filter in a main supply pipe line. 
Individual pipe lines to each machine lead off the 
main line which runs in back of the machines 
parallel to the spent coolant trough. 

Before the filter system was installed, each ma- 
chine held its coolant in a reservoir. Coolant was 
supplied to the machine by a pump which was 
actuated by the master switch. When the machine 
was shut down for change of work, the coolant flow 
was stopped. With the elimination of the machine 
reservoirs and the coolant being supplied from the 
filter, solenoid valves were installed in the individ- 
ual machine clean coolant lines to control the flow. 
The switch which originally controlled the machine 
pump now activates the solenoid valve. Spent oil is 
returned to the filter in a coolant trough, Fig. 2. 
fed by smaller troughs from each machine. 

This central filter system has been designed for 
future needs by providing an oil capacity of 60° 
gpm. Each gear shaver requires three gpm of 
coolant when operating. The total requirements of 
the ten shavers now in use is only 30 gpm. 

The entire system holds 300 gallons of SAE 250 
oil. The only attention required involves the re- 
moval of the disposal or filter tote box and addition ‘ 
of oil to compensate for loss due to carry-off on 


finished parts. 

In using this system, other benefits have been ob- 
tained. Surface finish on the gears is improved 
approximately 25 percent and the fine shaving chips 
do not pack into the serrations of the shaving tool. 
resulting in freer cutting and shaving action. 


Fixture Design Solves 


/ TO HEAT TREAT large numbers of automo- 
tive steering assembly parts in a single cycle, and 
how to get longer life from a heat-treating fixture 
that is exposed to highly corrosive gas atmospheres, 
abrupt changes in temperature and heavy loads 
posed a dual problem at Ross Gear and Tool Co. 
Engineers solved both problems with a high alloy 
cast fixture of articulated design. 

Complicating the problem were the performance 
requirements. Vertical suspension of heavy, hard- 
to-handle parts must by maintained by fixtures 
through eight, ten-hour or longer cycles. Example 
of the jobs the fixture must do is to support worm 
type cams during an eight-and-one-half-hour cycle 
in a carburizing furnace, then for one hour in the 
furnace while work temperature is equalized, and 
finally carry the work through a direct quench. 
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Heat Treat Problem 


Solution was a fixture designed as a group of 
individual “leaves” loosely pinned together through — 
box members in the form of a flexible grid. Leaves 
(some as long as 391% inches) are cast or type 
HT alloy—nominally 35 percent nickel, 15 percent 
chromium, about 0.50 percent carbon with the bal- 
ance iron and small amounts of silicon and man- 
ganese. Fixture leaves in the sectional, articulated 
design have sufficient strength to sustain loads 
without need for bracing that would cause distor- 
tion from thermally imposed stresses. Slotted hollow 
box members, cast or the alloy, serve as spacers to 
keep the leaves properly positioned laterally while 
permitting them freedom to expand longitudinally. 
These castings also act as girders to support the 
leaves when a load is lifted from the furnace for 
transfer to the quench tank. 
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By Karl F. Melde* 
Tool Engineer 

Boeing Airplane Co. 
Seattle, Wash. 


Magnesium has come into its own as an 
economical tooling material. This article 
points out advantages of magnesium and 
illustrates many present and potential 
applications. 


| TOOLING PLATE, extruded bar stock, 
channels, angles and I-beams are ideal for many 
tooling applications, Fig. 1. The light weight and 
machinability of the material make it useful for 
assembly jigs used in aircraft construction, Fig. 2. 
Overhanging jig parts, Fig. 3, welded from mag- 
nesium tooling plate, provide a rigid locator with 
an extreme reach without imposing undue loads on 
the basic structure. Consequently, a lighter and less 
costly supporting structure is required. Locators 
that must be placed and removed by hand are much 
more easily handled when made of magnesium. A 
magnesium locator, Fig. 4, used at Boeing for locat- 


*Senior member Seattle chapter. 


Abstracted from Paper 46 “Magnesium in Aircraft 
Tooling,” to be presented at the 26th ASTE Annual 
Meeting. Copies of the complete paper will be avail- 
able for purchase from Society Headquarters. 
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Fig. 1. Large vacuum chuck being produced from 
magnesium tooling plate. The chuck will hold large 
aircraft spars during milling. 


ing an aircraft door, requires only two men for 
handling. Construction of other materials would 
have made the jig awkward to handle with a crane 
or sizable working party. The light weight of mag- 
nesium allows jigs to be stowed easily when not in 
use and eliminates the need for heavy supporting 
structures when jigs must be fastened to larger fix- 
tures during use. 

Where machining facilities are at a premium, the 
flat, stable surface of the plate as delivered is exten- 
sively used as a reference plane on jigs for aircraft 
bulkhead sections, ribs, Fig. 5, and longerons. Many 
subassembly jigs are bench type tools and can be 
handled by one man, facilitating storage and issue. 


Other Applications: Magnesium form dies 
used in forming aluminum and its alloys have long 
life due to magnesium’s wear resistance and non- 
galling properties. The metal is almost self-lubricat- 
ing against aluminum and has helped to solve many 
difficult form die problems. High machinability cuts 
initial construction and maintenance costs. 

A top for a master template table, Fig. 6. was 
made up of two thicknesses of one and one-half inch 
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plate, 4 x 8 feet. with overlapping joints to a size 
of 20 x 20 feet. The plates required no machining 
prior to assembly. A considerable saving was real- 
ized over the previous construction which was steel 
and required machining. These tables must remain 
true and the stability of the magnesium tooling plate 
has proved itself in this application. Properties of 
flatness, stability, rigidity and light weight have 


—Photo courtesy Dow Chemical Co 


Fig. 2. Magnesium supporting tool frame used in 
assembly of helicopter cabin. Ease of fabrication and 
handling led to selection of magnesium. 


Fig. 3. Wing assembly jig using magnesium. 
The light weight of magnesium provides 
rigidity and reduces deflection due to can- 
tilever effects on overhanging parts. 


Fig. 4. (right) Door locating jig. 
allows easy handling in use. 


Light weight 


made magnesium tooling plate an ideal material for 
plaster form base plates. 

Welding jigs that must be positioned by the oper- « 
ator are easy to handle when made of magnesium. 
Weld spatter does not stick to magnesium and local 
heating causes little warpage due to the high heat 
conductivity. Magnesium, being nonmagnetic, causes 
no interference when used for spotwelding fixtures. 

The coefficient of expansion of magnesium is very 
close to that of aluminum. This property makes 
magnesium useful for construction of fixtures and 
gages for checking aluminum parts. A master gage 
of magnesium, Fig. 7. combines lightweight. stabil- 
ity and rigidity. 

Portable. high reach scaffolding for large air- 
planes requires a high degree of stiffness in the 
scaffolding structure to avoid undesirable spring- 
board effects. Fabricated by welding, magnesium 
alloy channels. angles and tread-plate provide a 
lightweight but stiff structure. The high-efficiency 
welds, 95 percent for magnesium versus 55 percent 
for aluminum, permit a lighter structure as weld 
reinforcement and gussets are not required. Also, 
for a given weight of tread plate, the thicker mag- 
nesium prevents the springiness characteristic of 
thinner tread material. Confidence of workmen is 
enhanced by a feeling of steadiness and stability on 
the upper portions of four and five level scaffold- 
ing. Magnesium compares favorably, costwise. with 
other scaffolding structural materials. 


Welding: Magnesium can be welded with the 
shielded-are process to produce welds that are 90 to 
95 percent as strong as the base metal. When weld- 
ing 44 inch magnesium plate to 11. inch Type 
A231B-T2 material, torch travel is 40 ipm. For this 
operation, ‘4, inch wire is fed at 550 fpm, and 
argon gas is fed at 30 cfh. The welding is done at 
220 amp, 
positive). 

Welders 


have a tendency to use low amperage. making pre- 


24 v, using reverse polarity (electrode 
who are unfamiliar with magnesium 


heating necessary. As welders become more experi- 
enced, they learn to work with higher amperages 


we 
2 


Fig. 5. (above) Rib jig of magnesium. Flat tooling 
plate provides a good base and reference plane. 


Fig. 6. (upper right) Master tooling template table 
made from magnesium. The tooling plate required 
no machining and resulted in a saving over steel, 


Fig. 7. (right) Master gage for aircraft power-pack 
strut. Light weight and stability won this job for 
magnesium. 


and to produce sound. neat welds. One exception 
to the rule that fairly high amperages can be used 
is the production of concave fillet welds. For these 
welds, preheating and low amperages give best re- 
sults. 


Machining: Magnesium has better machinability 
than any other metal in common use. as shown in 
the accompanying table. Sawing. routing and grind- 
ing can be done with woodworking tools. Sawing 
speeds, using a metal-cutting coarse tooth blade, are 
the same as those for cutting wood. Contouring is 
accomplished on a woodworking router at cutting 
speeds up to 9000 fpm. The cutters should have 
one-half to one-third as many teeth as are used for 
cutting steel to allow adequate space for chips. High- 
speed steel cutters give satisfactory results: how- 
ever, tungsten carbide cutters are more suitable for 
extremely high-cutting speeds. 

The machinability of magnesium reduces milling 
time and cost substantially. Roughing cuts should 
be heavy to minimize heating. Finishing cuts should 
be made at maximum speed to give smooth surface 
finishes. Mirror-like finishes can be obtained. 

Different drill designs are required for the three 
types of drilling operations: drilling sheet metal, 


Relative Power Required to Machine 
Various Metals 


Metal Power Required 
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drilling shallow holes and drilling deep holes. Sheet 
metal drills have a point angle of 60 deg. The ends 
of the cutting edge are rounded to produce a smooth 
finish and reduce burring. 

Shallow-hole drills can be of standard design and 
should be kept sharp to minimize heating. Deep- 
hole drilling is done with modified standard drills. 
It is possible to drill holes with depths that are 25 
times their diameter without withdrawing the drill 
for chip removal. For such applications, high-helix 
drills with polished flutes. with a point angle of 118 
deg and a 60-deg spur point are used. 

Reamers and taps for magnesium should have 
fewer flutes than steel cutting tools. Narrow mar- 
gins minimize springback of the workpiece material. 

Grinding of magnesium is usually limited to 
roughing operations, since the surface finish pro- 
duced by machining normally does not require fur- 
ther refinement. A coarse grained medium-hard 
wheel gives best results. Proper dust collection is 
essential due to the combustibility of magnesium 
powder. To facilitate dust collection, magnesium is 
ordinarily ground dry and the dust is removed by 
a wet type system. 


With an inexhaustible supply of magnesium from 
sea water and more efficient production, the cost of 
magnesium tooling plate has steadily decreased. In 
a period where economy is the watchword, an in- 
vestigation of savings resulting from the use of mag- 


nesium tooling plate is justified. 
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OVERHEAD monorail convey- 
or at Hoover plant carries 
washer spin cans, outer cans 


and dryer lids from finishing 


plant to assembly area. Safe- 
ty guards beneath the con- 
veyor eliminate the possi- 
bility of injury to personnel 
or damage to parts if a part 
drops off the conveyor. 


conveyorization 


Since the advent of the modern assembly line at the Ford Motor Co. in 1914, 
conveyors have been the symbol of mass production. The principle of bringing the 
workpiece to the machine or to the assembly station is the key to successful mech- 
anization or automation. It would be almost impossible to list all of the special 
types of conveyors that have been developed for specific applications. Some of the 
most common types—overhead monorail conveyors, power roller conveyors, slat 
conveyors, chain conveyors and belt conveyors—are illustrated in these pages. 

Conveyorization, although an American innovation, is not confined to the United 
States. An example is the new production line of Hoover Limited at Merthyr Tyd- 
fil, Wales. Extensive conveyorization permits continuous assembly and testing of 
spin dryer washing machines at high production rates. The entire line is designed 
as an integrated system. Synchronization of feeder lines with the final assembly 
line and testing lines has eliminated the need for in-process storage of parts or 
assemblies. Thus the ability of the conveyor system to “keep things moving” is 
utilized to the fullest extent. 
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WASHER BASE UNITS are built up on pallets 
that are carried along a roller conveyor. The 
pallets act as fixtures’ so that the units can 
be assembled without any complicated fit- 
ting. Unit loads of materials for various as- 
sembly operations are stacked along the as- 
sembly conveyor. 


™ 


ON FINAL ASSEMBLY LINE in Hoover plant, 
operators stand on platforms, enabling as- 
sembly work to be carried out at a com- 
fortable working height. The conveyor line 
has been planned so that it is easily accessible 
from both sides. Twenty-five pallets are re- 
circulated for continuous production. 
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CompLetep Hoover washing 
machines pass through test 
line which runs parallel to 
the main assembly line. Sys- 
tem of ‘shunting devices 
guides the washers in and 
out of the test area. 


WASHERS pass through the test area 
on a power-driven slat conveyor. In 
the first section of the line, auxiliary 
; leads are connected and a resistance 
check is carried out by the operator. 
A separate slat conveyor, located 
above the main conveyor, runs in syn- 
P chronism with the main conveyor. 
This second conveyor carries a panel 
for making electrical connections to 
each washer under test. On the test- 
ing line, the motors are run for seven 
te minutes. Washers are also filled with 
water and pumped out on this line. 
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CONVEYORIZATION ap- 
plied to the manufacture 
of piston pins on a center- 
less grinder line built by 
Landis Tool Co. Pins are 
automatically loaded onto 
a chain type conveyor 
that carries them through 
six centerless grinders. A 
total of 0.008 to 0.009 inch 
of stock is removed from 
the pins. with a final tol- 
erance of —0.0002 inch 
on diameter and 0.0001 
inch for roundness and 
straightness. Each ma- 
chine is equipped with its 
own automatic gaging de- 
vice. Warning lights flash 
to inform the operator if 
a piece is over or under- 
size. Production rate is 
2100 pieces per hour. 


CONVEYORIZATION has 
converted heattreating 
from a batch process to a 
continuous operation. This 
tempering furnace in the 
heat treating department 
of Fafnir Bearing Co. 
serves six reciprocating 
hearth furnaces which 
feed rings into a single 
tempering unit. Rings are 
discharged into separate 
bins. System was engi- 


neered by The Austin Co. 
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Brass escutcheon plates 
are carried under the 
heads of a two-head belt 


grinder by a conveyor 


belt. Fixtures hold the 

plates in correct position 

for roughing and finish- 

ing operations. Produc- 

tion rate of grinder, made 

ae by Engelberg Huller Co.. 
. is 3600 parts per hour. 


FEED AND CONTROL functions of 
four individual gear shaving ma- 
chines are integrated in a system 
developed by National Broach & 
Machine Co. The system is adapt- 
able to a variety of cluster type 
gears. Gears are fed into the sys- 
tem by a vertical chain conveyor. 
They then travel to a short chute 
that is pivoted by an air cylinder 
control. This pivoted chute can di- 
rect the gear into either of two 
chutes that feed the first two ma- 
chines in the line. These machines 
shave one gear on the cluster. The 
position of the chute is determined 
by the demands of the machines. 
As gears leave the first two ma- 
chines. they are automatically 
checked and then roll around a 
curve into buckets on a second 
chain conveyor that provides inter- 
machine storage. Gears are fed 
through chutes into the second two 
machines as needed. 
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PIPE THREADS 


...how to minimize stoplines 


By Osear E. Koehier* 
Chief Engineer 
Cutting Tool Div. 


Greenfield Tap & Die Corp. 
Greenfield, Mass. 


Fig. 1. Sectional view of 
pipe thread shape. On a 
four-land tap, the rise in 
thread in one revolution is 
H; the height h is the rise 
in 4 revolution, known as 


the stopline. 


| using pipe tapping operations as 
part of their process have often asked, “How can 
stoplines be eliminated in a pipe thread tapped with 
a taper pipe tap?” Theoretically, they cannot be 
entirely eliminated but can be minimized with cer- 
tain design features incorporated in the tap. How- 
ever, the height of the stoplines is related to the 
number of flutes in the tap. 

Analyzing a taper thread hole when a 1-14 taper 
pipe tap has stopped in the hole, the threaded hole 
is not a true taper, which would make it conical. It 
consists of four sectors of thread, each being of 
uniform distance from the center of the hole. The 
shape of the thread on a 14-14 NPT tapped hole is 
shown in Fig. 1, when the tap has stopped. 

On this 14 pitch thread, the difference in diameter 


*Senior member ASTE Northern Mass. chapter. 
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from one pitch to another is 0.00446 inch. If divided 
by 4, (which represents the number of lands in the 
tap) the value will be 0.001115 inch. This is the 
theoretical height of the stoplines. A chip created 
just as the tap. has stopped is curled in front of the 
cutting face. On reversal, the heel of the preceding 
land is expected to shear off this chip. Since the 
sector of the preceding land is at a slightly lesser 
radius, it is self-evident that it can never completely 
dispose of this step or stopline. 

The way to minimize this stopline is to hand tap 
for about one turn with a tap having as many lands 
as possible in the tap. Generally, this tapping is 
done with a tap having an odd number of lands 
to prevent synchronizing with the stoplines left by 
the tap used previously. Thus, if a seven-land tap 
were used for the hand tapping operation, the 
theoretical height of the stopline wouic be 0.000637 


111 


: 
e 
4 
| 
H 
\ 
i / \ 
e 
| 
\ 
‘Sally 
Re | Rs 
4 
} 
4% 
ae 
if 


Fig. 2. During the tap reversal, the heel of the 
tap land preceding the cutting edge must shear off 
the chip in front of this edge. 


inch. When used in soft metals like brass, the tap 
practically smooths out the stoplines. 

If a spiral fluted tap is used for the hand tapping 
operation, it will still leave the same height of stop- 
line as a straight fluted tap of the same number of 
lands but the stoplines will be in the form of a spiral. 
On certain metals which might be used for con- 
nections, it is probable that a straight row of stop- 


lines on the external pipe might smooth out a spiral 
row of stoplines in the internal coupling more 
readily than they would if the internal coupling had 
a straight row of stoplines. 

This may be a little difficult to explain but. if a 
straight row of stoplines on the external thread can 
be visualized coming in contact with a similar 
straight row of stoplines in the internal fittings. it 
can be seen that the blow is severe, and a row offers 
more resistance to removal. However, with a spiral 
row of stoplines. the straight row shears off one 
thread stopline after another instead of an entire 
row, thus making the operation a gradual one. It 
could then be assumed that a spiral fluted pipe 
tap for the hand operation might have a slight ad- 
vantage over a straight fluted tap. 

It is doubted that a seven land spiral fluted tap 
would produce a better fitting than a seven land 
fluted tap because a new problem enters the picture, 
namely. the difficulty of preserving correct taper. 
The design of the tap will vary considerably with 
the kind of material being tapped. 

The only way to completely eliminate stoplines is 
to taper thread the hole with a single pointed tool 
or thread mill the hole with a multiple thread milling 
cutter. Even the latter method may produce one 
stopline or a slight line of demarcation where the 
cutter finally terminates the contact. 

The ultimate question of interest to all users of 
pipe taps is: “How does the pipe joint stay tight?” 
The answer is that the materials used are sufficiently 
deformed in the makeup of the joint so that the ex- 
ternal and internal threads conform to one another 
regardless of the final shape assumed. 


High-Speed Process for Quality Welds 


\ ELDING SPEEDS ranging up to 300 ipm are being 
achieved through a process called “Innershield.” 


The automatic technique, introduced by The Lin- 
coln Electric Co.. uses a flux-containing, coiled 
wire electrode that produces a vapor shielding for 
an open are. Speeds in 14-ga steel lap welds in the 
horizontal position range around 150 ipm. Lap 
welds in heavier material, such as *;,-plate. range 
around 100 ipm. 

In operation, a visible arc is maintained between 
work and the continuously fed electrode. The arc 
melts both work and electrode, the metal electrode 
serving as filler metal. Some of the electrode’s 
flux ingredients vaporize in the are and shield it 
from the surrounding air. Other ingredients go into 
the molten pool to act as fluxing or deoxidizing 
agents. Resultant weld is free of heavy slag. 

Equipment includes a welding head that controls 
electrode feed and a motor generator power source 
that supplies 400 to 1000-amp welding current. 
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milling practice today 


By A. 0. Schmidt 
Chief Engineer 
Metal-Cutting Research 
and 

J. R. Reubik 
Research Engineer 


Kearney & Trecker Corp. 
Milwaukee, Wis. 


Bites WITH MACHINING PRACTICE at the degree 


of refinement that it has attained, automation and 
competition are eliciting further improvements. 
Mighty engines in airplanes and all sorts of power 
generating machines exemplify a basic change that 
has occurred in recent years: namely, that more 
power is generated in a smaller space. A similar 
situation exists on the production line, created by 
the demand to machine more workpieces in a short- 
er time within a given floor space. When produc- 
tivity must be increased, the milling machine and 
cutter frequently come under consideration. 

Industry is demanding higher production rates 
and tool materials and tool designs which will op- 
erate efficiently at these higher rates. This demand 
often raises power requirements and necessitates 
more rigid machine construction. 


New Materials: Some workpiece materials 
machined today have formidable properties. Be- 
cause of machining problems. no attempt was made 
to mill these materials until recently. Some of 
these metals and alloys were not available in pro- 
duction quantities a few years ago. This situation 
necessitates a certain amount of metal-cutting re- 
search and also requires production men to use 


Abstracted from Paper 60, “Milling Practice Today,” 
presented at the 26th Annual Meeting. Copies of the 
complete paper are available for purchase from 
Society Headquarters. 
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an engineering approach. Manipulation of the tool 
design, or the speed and feed rate, often is not 
sufficient to mill a new job with optimum effective- 
ness. Superficial changes may result in breakage 
of tools and damage to workpieces or even ma- 
chines. 

Today high-powered milling machines and cut- 
ters have greater capabilities than those of the 
past, but they must be employed correctly. Part 
of the answer of better utilization lies in under- 
standing, applying, and extending sound tool engi- 
neering. More pertinent metal-cutting information 
is needed and, fortunately, is available. In various 
laboratories a search is constantly pursued for 
information to lead to better milling and machining 
practice generally, as well as improved machine 
tool efficiency. A great deal of scientific metal-cut- 
ting data already exists that, when finally estab- 
lished as valid. will help to produce better work on 
the production floor. 


Cutting Speeds: In many milling operations 
higher cutting speeds are possible or demanded. 
Improved tool materials such as the new carbides 
and ceramics permit faster machining because of 
their capacity to retain a higher degree of hard- 
ness at elevated temperatures. When using higher 
milling speeds certain points should be taken into 
consideration. Metal-cutting is inherently of a par- 
ticular interrupted nature in milling. An individual 
milling cutter tooth during each revolution is en- 
gaged with the workpiece usually much less than 
one half of the time. Thus. each tool tip has a 
substantial chance to cool when not in contact 
with the workpiece. It is, therefore, often possible 
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in milling to use greater cutting speeds than in 
turning the same work material. On the other hand, 
milling is accompanied by repeated impacts or 
shocks upon entry of the cutting edges into the 
workpiece and this often can cause breakage of the 
cutter. Use of a more shock-resistant grade of 
carbide often can eliminate such breakage. 

Power required in a metal-cutting operation is of 
basic interest. Under certain conditions tool forces 
may be reduced at high cutting speeds; e.g., the tan- 
gential cutting force may be reduced 30 percent 
when increasing the cutting speed for steel from 
150 to 800 fpm. At the same time that the tool 
starts to cut, however, it also begins to wear. This 
wear progresses at a more rapid rate at higher 
speeds. Progressive wear is usually accompanied 
by a continuous increase in the magnitude of tool 
forces. Tool forces increase more rapidly with 
cutting time at high cutting speeds, Fig. 1, and the 
gain possible through initially lower cutting forces 
at higher cutting speeds is soon lost due to more 
rapid tool wear. 

Since an increase in cutting speed itself usually 
requires a proportionate increase in power, the 
question of available horsepower must be consid- 


Fig. 1. Cutting force as affected by speed and wear 
or cutting time. This is a typical situation in which 
the tool force decreases with higher cutting speeds 
but increases with progressive wear. Tool life is 
reduced drastically at the higher cutting speeds and 
the advantages of reduced cutting forces with a 
sharp tool are quickly lost due to wear. The bound- 
ary of the solid figure describes the limit of economi- 
eal tool life. 


ered. It is not good practice to start machining 
with loads over rated motor capacity, because, 
during the life of the tool between grinds, progres- 
sive wear or dulling will usually require progres- 
sively greater power. 


Tool Temperatures: Much of the energy 
expended in a metal-cutting operation is lost as 
heat. One horsepower is equivalent to 42.41 
Btu/min. and, althought only 5 to 15 percent of 
this heat appears in the tool, depending on the cut- 
ting speed and other conditions, it is still a large 
amount of heat to be accommodated in the tool. 
Since the area of heat input or the area of contact 
of the tool with the chip and workpiece is small, the 
tool temperature is high in a zone near the cutting 


edge. Tool-tip temperature in a typical steel cutting 
operation may range from 1400 F at 400 fpm to 
the melting temperature of steel at cutting speeds 
above 6000 fpm. 

Much controversy has arisen from a cutting 
speed-temperature relationship proposed by Salo- 
mon. It is often stated that tool-tip temperatures 


and the associated rate of tool wear first increase 
with increasing cutting speeds, reach a maximum 
and then decrease again with still higher cutting 
speeds. 

Salomon showed experimental data to support this 
contention. He enjoyed high repute in the field of 
metal-cutting and, naturally, his sensational theory 
created a great deal of interest. 

Salomon used the tool-work thermocouple tech- 
nique to measure cutting temperatures at high 
cutting speeds. The emf generated in a thermo- 
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couple will decrease when the melting temperature 
of one of the conductors is reached. Dr. Salomon 
incorrectly associated this drop in emf with a de- 
crease in cutting temperature. In reality, a true 
thermocouple no longer existed and true tempera- 
ture measurements at this point could not be ob- 
tained. The question of instrumentation in ma- 
chining tests and the proper interpretation of data 
taken with such instruments is of prime importance. 

When a milling cut is light and short, it is pos- 
sible to mill at cutting speeds high above those 
usually recognized as practical. When a milling 
cut involves a comparatively long contact between 
chip and tool, for example, in face milling a work- 
piece six inches wide at one-half inch depth of cut. 
then the cutting speed must be much lower than 
when taking a short and shallow cut on a small 
surface with a large-diameter slab or plain milling 
cutter. 

A stream of coolant applied to a carbide cutter 
when milling steel will usually cause spalling and 
chipping of the cutting edge. The tool repeatedly 
attains a high temperature in the cut and is subse- 
quently subjected to a quenching action by the 
coolant causing a temperature oscillation too ex- 
treme for the tool material. Application of a mist 
coolant causes less drastic effects and improves tool 
life of a carbide cutter. 


Milling in Automation: Frequently, milling 
must be considered as part of an automated process 
involving a number of milling stations in conjunc- 
tion with other machining operations in a line of 
machine tools. Under such conditions tool life and 
related factors assume great importance because 
of their over-all economic effect. 

Often tool life of cutters varies widely from one 
lot to the next, even with strict metallurgical con- 
trol of tool and workpiece materials. This is 
caused by the lack of uniform cutter grinding pro- 
cedures which become an absolute necessity if the 
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Fig. 2. Production cost in relation to cutting speed 
when turning a high-strength cast-iron, ten-inch-diam 
pulley with brazed, carbide-tipped tools. 
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over-all efficiency of a row of automated machine 
tools is to be maintained or increased. 

Chip interference in the tool proper or welding 
of the chips to the cutting edge frequently causes 
tool breakage and often can be eliminated by im- 
proved tool design or tool materials, application of a 
cutting fluid or surface treatment of cutters; e.g. 
oxidation of HSS cutters. Because of chip interfer- 
ence, generally encountered when machining duc- 
tile metals, the majority of automated machining 
operations are limited to cast iron. It is possible, 
however, to design a tool that will produce short 
chips even when machining steel and other ductile 
materials. The successful solution of this problem 
either through metallurgy or cutter design will 
open up an entire new field for the application of 
milling machines in automation. 


Designing for Efficiency: It is not uncommon 
that the dimensions of castings are much larger 
than specified. Such excessive stock can cause 
cutter breakage. The tool engineer may be able to 
reduce or eliminate such cutter breakage by de- 
signing stronger tools. If these difficulties are an- 
ticipated they should be given consideration while 
the tools are being designed initially; otherwise it 
may be impossible to redesign the tools for optimum 
performance under the conditions of automated pro- 
duction. 

Dimensional variation in the workpiece will affect 
the power requirements and greater depth of cut or 
higher feed rates will increase nearly proportion- 
ately the power demand at the spindle. Tool wear 
can increase the power requirement by as much as 
50 percent, and sometimes even more. Some reli- 
able indication should be utilized to recognize per- 
missible limits of tool wear in relation to workpiece 
accuracy obtainable, wear on the tool itself or 
changes in power demand. 

No machine tool should be started initially with 
an overload. There should always be a horsepower 
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when turning a high-strength, cast-iron, ten-inch-diam 
pulley with mechanically held ceramic-tip tools. 


115 


2 
? 
0.40 
Tool cost / 
° | | | 
3 | | j 
10) 100 200 400 600 800 


reserve to take care of any increase in power de- 
mand, whether due to differences in workpiece di- 
mensions or material, dulling of cutters, or even 
momentary overload caused by “hard spots.” Even 
if the cutters should not break, continuous over- 
load on the machine shortens tool life. 

Seale or sand inclusions create a problem in each 
individual workpiece. The optimum cutting speed 
and feed and the most suitable tool materials, tool 
angles, and sequence of operations often can be 
determined only by tests with the actual workpiece. 
Generally, the machining of hard workpieces re- 
quires milling cutters which have a rigid body with 
movable or removable blades positioned so that the 
major wear areas can be efficiently reground or 
the blade can be readily and accurately replaced or 
indexed. This design will also eliminate weakening 
of the cutter body when regrinding the teeth re- 
peatedly, since the grinding wheel need not touch 
the body of the cutter. For general purposes brazed 
carbide-tipped cutters have performed satisfac- 
torily. Gaging, checking, and changing of tools 
should be provided for in a way not requiring long 
shut-downs of a line of machinery. 

Workpiece design must be adapted to automation 
of the machining process and tool design, along 
with tool changing and regrinding, must be given 
primary consideration rather than be treated as an 
afterthought. To be really economical, automation 
with the use of machine tools includes not only 
efficient materials handling but also special tool 
engineering to keep tools working continuously. 

It can be seen in Figs. 2 and 3 that there is a 
considerable cutting speed range for minimum or 
near minimum per-piece cost. Higher cutting speeds 
possible today, when used in a simple independent 
machine, do not permit savings beyond a certain 
point, because load-and-idle cost remains constant 


and often constitutes the largest part of the total 
machining cost. 

If a number of machine tools are arranged in 
sequence for machining the same workpiece it is 
possible to reduce machining cost. Because of the 
interdependence of machines in such an arrange- 
ment, the optimum cutting speed range becomes 
narrower as the number of interrelated machines 
is increased. Cost per piece can rise very rapidly 
because of increased cutting cost if the cutting 
speeds are too low, but cost will also rise above an 
economical point because of increased tool and tool 
changing or down-time costs if cutting speeds are 
too high. In any case the amortization cost for 
machine aggregate is relatively high. Such cost can 
be justified by sufficiently high production at low 
cost per piece. 


Outlook: The trend to high-strength alloys 
requires more engineering in machines and tools. 
As yet there are no valid indications that it is pos- 
sible or feasible to use the high cutting speeds we 
are accustomed to employ for light metals for 
machining high-strength steels and alloys utilized 
in aircraft or missiles. 

Challenges to the tool engineer are displayed in 
the trend toward automation and the introduction 
of tape-controlled milling machines. Because of 
high investment cost these must be used at optimum 
cutting speeds and feeds. 

Considering the factors affecting machining cost, 
practical cutting speeds for milling operations in a 
multiple station machine occupy quite a limited 
range. Great savings are possible when the optimum 
cutting speed or machining time is established and 
maintained. Continuous and diligent attention to 
all fields of machining is required if adequate in- 
formation is to be obtained to reach this goal. 


I, TODAY's high-speed aircraft, drag of driven 
rivets that protrude as much as 0.010 inch above 
the skin is extremely critical. With aluminum and 
magnesium rivets, industry simply uses a standard 
mill adapted to fit a special air motor. This tech- 
nique, however, will not work with titanium or 
stainless steel. To cope with these metals, Boeing 
Airplane Co. developed a tool consisting of a 
standard one-inch arbor type tungsten-carbide ro- 
tary file mounted in a quarter-inch portable air 
drill motor in such a way that the cutter rotates 
in two axes. An adjustable threaded housing con- 
trols closeness of the shave. 
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jigs and fixtures 


By J. R. Paquin* 


Supervisor, Tool Engineering Dept. 
Cleveland Engineering Institute 
Cleveland, Ohio 


Locating pins for jigs and fixtures 
can be made nonsticking. This article 
proposes a set of design dimensions 
for general-purpose use. The dimen- 
sions can be modified to suit other 
applications. 


, \ PART has a relatively large hole or open- 
ing, it is considered good practice to specify the 
machining of this hole as the first operation, A 
suitable locating post is incorporated in the design 
of jigs and fixtures for all subsequent operations, 
and engagement of this post with the machined hole 
accurately positions the part. 

This method has one serious disadvantage—that 
of sticking or binding of the part in the first stages 
of engagement over the locating post, as shown at 
1 in Fig. 1. The part, a round sleeve, is applied 
over a locating post. Sticking occurs until the part 
has sufficiently engaged the post for complete align- 
ment. The reason for sticking and locking is the 
difficulty of aligning the parts. Severity of binding 
and locking increases as clearance between parts 
decreases. For close-fitting components, such jam- 
ming adds considerably to the time required for 
loading jigs or fixtures, in addition to being a 
A chamfer 
on the plug helps in centralizing the part, but does 
not decrease the amount of sticking, or jamming. 


source of annoyance for an operator. 


*Senior member ASTE Cleveland chapter. 
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Fig. 1. Plug at A sticks when inserted in hole. Re- 
lieving end of plug as in B allows plug to enter hole 
without sticking. Design is further improved at € 
with addition of gradual lead angle which facilitates 
locating. 


Shown at B is a method of eliminating sticking. 
The post is relieved, leaving a narrow pilot ring 
at the front. The pilot diameter remains the same as 
the post size. The part is thus free to rock axially 
over the pilot until the shoulder is reached. Align- 
ment distance between shoulder and pilot is made 
long enough to eliminate binding. However, some 
time is lost in aligning both pilot and shoulder. 

The modification shown at C eliminates this 
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A B c 
“4 0.117 0.004 
0.234 0.007 
% 0.351 0.011 
1 0.468 0.015 
1% 0.585 0.018 
0.702 0.022 
13%4 0.819 0.026 
2 0.936 0.030 
2% 1.053 0.033 
2" 1.170 0.037 
234 1.287 0.041 
3 1.404 0.045 
3% 1.521 0.049 
1.638 0.052 
334 1.755 0.056 
4 1.872 0.060 
1.989 0.064 
2.106 0.067 
434 2.223 0.071 
5 2.340 0.075 
2.457 0.079 
5% 2.574 0.082 
534 2.691 0.086 
6 2.808 0.090 
6'2 3.042 0.097 
7 3.276 0.105 
7" 3.510 0.112 
8 3.744 0.120 
8'2 3.978 0.127 


Fig. 2. Typical plate jig for 
drilling holes in part flange. 
Part slips on locating post 
easily and speeds production. 


difficulty, and represents the ideal method of re- 
moving sticking and binding between any locating 
post and hole. In addition to a relief groove, the 
post has a tapered lead to align the part hole with 
the locating post. Although this is a simple and 
inexpensive modification of the post, the resulting 
action is startling in its effectiveness. With the 
post altered in this manner, the part can be applied 
over it just as fast as an operator can load, no 
matter how close-fitting the parts may be. 

Illustrated in Fig. 2 is the front view of a typical 
plate jig used to drill holes in the flange of a 
round part. For loading. the jig is inverted and 
the part is positioned over a locating post and 
locked with a C-washer and nut. Sticking in initial 
engagement of part over locating post—a com- 
mon problem with such drill jigs—is eliminated 
by designing the post as described. The groove 
makes the drill jig completely jam-free. 

Proportions for machining locating post ends to 
provide bind-free operation are given in the ac- 
companying table. This table allows the tool de- 
signer to apply dimensions quickly to drawings. 
Dimensions for proper functioning of the one-inch 
post were established by experimentation at Stand- 
ard Die Set Co. Dimensions for the other sizes 
were worked out by proportion. These values will 
provide completely nonsticking pins. If locating 
length is critical. the length of groove can be de- 
creased. Of course, this modification will result in a 
less effective design. Formulas for calculating di- 
mensions of plugs for specific cases were discussed 
in “How To Design Nonsticking Plugs and Rings.” 
Tue Toor Enerneer, Feb. 1956. 

In plants where the nature of manufactured 
parts is such that locating posts are used frequent- 
ly, they may be standardized by number. The 
designer can then specify a number on the draw- 
ing, and the toolmaker machines the post end to 
dimensions given in the table. 


Part 


Locating 
post 


Washer 
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razing Filler Metals 
... for high-temperature 


By A. M. Setapen 
Manager of Engineering 
Handy & Harman 

New York, N. Y. 


a SERVICE temperature requirements im- 
posed on brazed assemblies for rocket and jet engine 
parts, as well as for a growing variety of industrial 
equipment, has focused much attention on newer 
types of filler metals to make dependable joints in 
heat-resistant alloys on a production basis. Some 
of the brazing filler metals which are showing the 
greatest promise for these high-temperature require- 
ments are shown in the accompanying table. 


Silver-Base Lithium Alloys: Recent research 
performed at the Armour Research Foundation 
under the sponsorship of the Lithium Corp. of 
America has demonstrated that lithium makes an 
important contribution in filler metals for brazing 
heat resistant alloys. This research, now confirmed 
by industry experience, shows that the addition of 
a small percentage of lithium markedly improves 
the fluidity and wetting ability of many standard 
alloys. Thanks to the lithium modification, it is 
now possible to braze stainless steel in an atmos- 
phere, without flux, at temperatures as low as 
1600 F. 

The lithium alloys typically contain 0.2 percent 
lithium. One such filler metal—sterling silver with 
lithium—is rapidly gaining favor for brazing 


From a paper delivered at the 1958 Midwest Weld- 
ing Conference sponsored by the Armour Research 
Foundation, Chicago, III. 
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honeycomb panels made of 17-7 PH stainless steel. 
Its flow temperature corresponds to the tempera- 
ture for proper heat treatment of this metal, and 
the joints retain a tensile strength of about 35,000- 
40,000 psi at 900 F (short-time test), which is the 
maximum service temperature for 17-7. Further- 
more, the filler metal readily wets in vacuum, dry 
hydrogen, or inert gases, without flux. 

Because of its high fluidity, this silver-copper- 
lithium filler is very advantageous for penetrating 
small gaps between the components of the brazed 
sandwich, and it represents a marked improvement 
over silver-manganese which does not easily wet 
17-7 PH steel. Joints of sterling-lithium alloy are 
more corrosion resistant than 
manganese. 


those of silver- 
It is reported that the use of this 
lithium alloy in place of silver-manganese has re- 
duced the reject rate on brazed honeycomb sec- 
tions from 45-50 percent down to less than 10 per- 
cent. However, the high fluidity of the alloy has 
been found objectionable on large, curved surfaces 
because of excessive runoff of the molten alloy. 
New developments are currently under test to over- 
come the problem. 

Other fillers in which the addition of small 
amounts of lithium has proved advantageous are 
the silver-copper eutectic, AMS 4772, and silver- 
manganese (85-15). These materials are being 
used for brazing stainless steel bellows, instrument 
assemblies, hydraulic lines and a variety of jet 
engine parts. 

Another development is the silver-lithium binary, 
containing 2-3 percent lithium. This alloy has 
shown considerable promise for brazing titanium 
and its alloys. Peel strength is not yet satisfactory 
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for some applications, but work is under way to 
improve this property. 


Silver-Palladium and Silver-Palladium- 
Manganese: Palladium additions to silver increase 
the melting temperature, the strength, and the abil- 
ity to wet iron- and nickel-base alloys. Manganese 
further improves the wetting. These alloys do not 
penetrate or dissolve the base metal to any extent. 
Joints of these alloys have been reported to be less 
susceptible to crevice corrosion attack than those 
made with silver-manganese alloys. Their resistance 
to oxidation is like that of other silver-base alloys. 


Manganese-Nickel: Manganese-nickel (70-30 
percent) is being used very successfully for joining 
stainless steel, inconel and other heat-resistant al- 
loys. At elevated temperature it retains much of its 
high joint strength (55,000-65,000 psi at room tem- 
perature). and it offers better oxidation resistance 
than either silver-copper-lithium or silver-manga- 
nese. Its properties fall midway between the latter 
two fillers and the nickel-chromium-silicon-boron 
filler metals. That is. in oxidation resistance, it is 
better than the high-silver fillers, but not as good 
as the Ni-Cr-Si-B group. On the other hand, it has 
much less tendency to dissolve or penetrate the base 
metal (highly undesirable with thin sections) than 
do the high-nickel alloys. Preliminary tests with 
manganese-nickel have yielded excellent results and 
the material is now being actively considered for 
brazing heat exchangers, rocket motor parts, clad 
metals, and turbine blades. It is currently available 
either in powder or in thin strip. 


Nickel-Silicon-Boron and Nickel-Chromi- 
um-Silicon-Boron: This group of alloys contains 
nickel as the main constituent. with silicon and 
boron as the other alloying elements. In addition, 
in two of the alloys (including AMS 4775 listed in 
the table) part of the nickel is replaced with chro- 


Filler Metals for Brazing Heat-Resistant Alloys 


mium to provide superior oxidation and corrosion 
resistance. In hardness and strength retention in 
the 1600-1800 F range, these high-nickel materials 
are unsurpassed. However, they attack many base 
metals by intergranular penetration and solution. 

Typical applications for this group include: a 
vane-and-shroud assembly of 4130 chrome-molyb- 
denum steel brazed at 2100 F: a nozzle assembly of 
Hastelloy-25 and type 304 stainless steel brazed at 
2150 F; and a flat, tubular stainless steel heat ex- 
changer brazed at 1925 F. 


Gold Alloys: In situations where intergranular 
penetration of the base metal cannot be tolerated. 
and where high strength and excellent oxidation 
resistance are required at temperatures around 
1600 F. there is a strong interest in gold alloys. 
To be sure, the high gold content makes these alloys 
expensive on a per-ounce basis, but in most cases 
the value of the assembly and the extreme im- 
portance of reliable high-temperature performance 
outweigh, by far. the cost of the small amount of 
alloy needed to make the joint. Compared with 
the high-nickel alloys, the gold alloys have lower 
hardness. better ductility and less tendency toward 
intergranular penetration. They can be produced in_ 
any variety of wrought forms, in contrast to nickel- 
boron-silicon alloys which are available only in 
powder, sintered powder, or cast forms. In addition 
they have excellent wetting and flow characteristics. 

Here are a few examples that account for some of 
the current interest in the performance of gold- 
nickel-chromium fillers: Lap joints between inconel 
and stainless steel, brazed in a helium atmosphere 
at 1900 F without flux, were exposed to air at 
1600 F for a period of 88 hours with no adverse 
effect. Photomicrographs of other joints in inconel 
and stainless-steel assemblies show only slight grain 
boundary attack in the stainless steel, but the ex- 
tent was negligible considering the long brazing 
cycle employed. Nor was there any intergranular 
penetration in the inconel 
part of the assembly. Still 
other joints, brazed in stain- 


Alloy Composition (percent) Melt Flow less steel with the £0 ld- 
Type Ag Au Pd Cr Mn Cu Ni Li Si B (deg F) (deg F chromium-nickel filler and 
Sitvee. heated in air for seven days . 
Copper at 1600 F, retained a tensile 
: , strength of 20.000 psi when 
Palladium 9 1.Q2¢ 1950 tested at 1600 F. This is con- 
Mangar sidered excellent perform- 
ance at this temperature. 
sromium- Some of the advanced appli- 
ns 3035 _cations for which these gold 
“aid filler metals are being con- 
Chromium sidered include components 
Nickel — 1785 1835 
for rocket motors, missiles 
*Balance Fe and nuclear reactors. 
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In the formal ballroom setting 
above, Harold E. Collins per- 
forms his final act as president 
in presenting the president’s pin 
to George A. Goodwin. Attaining 
the highest Society office cul- 
minates a twenty year member- 
ship for Mr. Goodwin, who has 
been a tool engineer by profes- 
sion since 1910. 


George A. Goodwin, works manager of the Mas- 
ter Electric Company, Dayton, Ohio, a division of 
Reliance Electric Company, officially took his place 
at the head of the 39,000-member American So- 
ciety of Tool Engineers at their Annual Installation 
Banquet held May 7 at the Sheraton Hotel in 
Philadelphia. 

Also elected by the Society’s directors at a mett- 
ing just preceding the banquet, and installed along 
with Mr. Goodwin by retiring president Harold E. 
Collins, were: Wayne Ewing, first vice president; 
H. Dale Long, second vice president; William 
Moreland, third vice president; David A. Schrom, 
fourth vice president; Philip Marsilius, treasurer; 
and Charles Smillie, secretary. 

That same morning, in a room across the hall 
from the directors’ meeting, the House of Dele- 
gates, whose votes voice the opinions of chapters 
across the continent, selected fourteen men to sit 
with ASTE’s board of directors for a one-year term 
starting with the semi-annual meeting in the fall 
of °58. Results of the balloting, carried on by means 
of voting machines behind locked doors, showed 
the following men as “the people’s choice”: 


New Directors-Elect 


David A. Schrom York, Pa. 
East Chicago, Ind. 
Detroit, Mich. 
Toronto, Ont. 
Pawtucket, R. I. 


Cecil Chapman 
Francis J. Sehn 
Bruce Fairgrieve 


Wilfred J. Pender 


Re-elected Board Members 


H. Dale Long Chicago, Ill. 
Joseph L. Petz Poughkeepsie, N. Y. 
George A. Goodwin Dayton, Ohio 
Leslie C. Seager Salt Lake City, Utah 
Irving H. Buck Dallas, Texas 
Wayne Ewing Los Angeles, Calif. 
G. Ben Berlien Oakland, Calif. 
Philip Marsilius Bridgeport, Conn. 
Frank F. Ford Atlanta, Ga. 


The fifteenth member of the board, as designated 
by constitutional directive, will be Harold E. Col- 
lins, immediate past president. 

Delegates and alternates, once the task of picking 
the new board was completed, turned to other mat- 
ters, among them, the question of present percentage 
allocations of monies to chapters. Group discussion 
disclosed that no chapter was in such difficult 
straits as to warrant an increase in its financial 
allotment to insure a sound operating base. Further 
clarification of the present schedule of disburse- 
ments was made by Treasurer John X. Ryneska, 
who explained the necessity of maintaining a size- 
able cash reserve to cover any emergency situation 
in which the national organization would have to 
meet previously-made committments in the face of 
an unexpected loss of revenue, as, for example, 
would arise from a tool show cancellation or a 
decrease in advertising earnings of THe Toor 
ENGINEER. 
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The House of Delegates also moved to ask the 
board for their consideration of the formation of 


regions or geographical zones within which chapters 
could pool their operating know-how and combine 
their efforts in projects mutually beneficial to all 
members in the area. The matter will be taken up 
at the semi-annual meeting of directors scheduled 
concurrently with the West Coast Tool Show in 
September. 

While the delegates focused their attention on 
these matters, the current directors reviewed the 
annual reports of the national committees and acted 
upon recommendations on these reports made by 
the national officers. 


Twenty-Year Vision Sought 


Harry E. Conrad, in the executive secretary’s 
report, urged directors to look to the future, develop 
the Society’s principles and philosophy, and for- 
mulate a long-range plan, encompassing the agreed- 
on goals and objectives. Such a plan would serve 
as a target point toward which national committees 
could set their sights and work for, by means of 
their individual five-year plans. These common 
goals, he pointed out, would have greater likelihood 
of fulfillment with the unified efforts and planning 
_of all segments of the Society working together, 
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and he suggested a special board meeting to look 
twenty years ahead in Society planning to establish 
these goals, 

Mr. Conrad also emphasized the importance of 
the educational contribution ASTE is capable of 
making in the space age. With the resulting stress 
being placed on more generalized engineering sci- 
ence in America’s educational institutions, there 
will soon be a crying need for specialized techni- 
cians to step in and do the specific industrial jobs 
at hand. With but a small percentage of the na- 
tion’s manufacturers capable, through size and 
capital, of offering specialized training courses to 
engineering graduates, ASTE might well consider 
ways and means of developing a scientific and tech- 
nological training center to fill this threatened void. 

Among recommendations to which the directors 
gave their official nod were: acceptance of a newly 


President Goodwin opens 
the book on another year 
with ASTE, flanked by his 
first and second vice presi- 
dents, Wayne Ewing, left, 
and Dale Long. Backing 
him up are Treasurer Mar- 
silius, third and _ fourth 
v-p.’s, Moreland and 
Schrom, and Secretary 
Smillie. 
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Representatives from some of ASTE’s newest chapters 
await the call to order of the House of Delegates. 
From left are: Wilbur D. Russel, San Francisco; 
Arthur Dzigorski, Sacramento; Salvatore Gianino, 
North Shore; and Justus Alexander, Mississippi. 


designed membership certificate; approval to rede- 
sign the Eli Whitney Memorial plaque; acceptance 
of one design for the proposed public relations dis- 
play boards, a dozen of which are to be made up 
and circulated for short periods among chapters 
requesting them; and the approval for the technical 
publications committee to start planning for a new 
book on “Numerical Control of Machine Tools.” 
The O.K. stamp was put on charter applications 
for three new chapters, two senior chapters in Fort 
Lauderdale, Fla., and Harrisburg, Pa., and a student 
group at Erie County Technical Institute. 


Ira Montague, Ann Arbor Area 
delegate, briefs Sinclair Hayes of 
Ottawa Valley on voting booth 
operation while alternates Alf 
Peterson from Fort Wayne and 
Willard Lang from San Antonio 
listen in. Next year, as delegates, 
they too will vote. 


An informal polling of the board members on 
the value of the leadership conference brought 
forth enthusiastic accolades, which echoed the con- 
census of opinion of the delegates who had attended 
the two-day program Monday and Tuesday. 


Chapter Award Winners Named 


A 1958 “first.” the announcement of the chapter 
level awards of merit recipients, occurred at the 
Installation Banquet. President Collins read the 
names of the eight men chosen by the national 
honor awards committee as having made outstand- 
ing contributions within the frame of chapter activ- 
ity: Andrew B. Clark, Cleveland: Thomas C. Bar- 
ber. Chicago; Willis J. Potthoff. St. Louis: W. J. 
Frederick, Cincinnati; Jay N. Edmondson, Colum- 
bus; Harold D. Hiatt, Indianapolis; Fred J. Daw- 
less, New Haven; and W. A. Dawson, Hamilton. 


Whimsy Caps Banquet Climax 


Adding a light touch to the more serious events 
and decisions of the day, the banquet speaker, Wil- 
liam Hazlett Upson, noted author-humorist of Sat- 
urday Evening Post fame, set out to and succeeded 
in tickling the funny bones of his audience with 
his whimsical talk on “Ergophobia” or “morbid 
fear of work.” His unstinting search for a job 
involving the least work and the highest pay led 
him to his present enviable position in the world 
of wit, and the grins on the faces of the banqueteers 
attested to the success of his calling, as they left the 
Grand Ballroom of the Sheraton after a history- 
making day in the 1958 diary of ASTE. 
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, Honorable Richardson Dilworth, above, 
mayor of Philadelphia, ASTE’s 1958 convention 
city, welcomed Society members and Tool Show 
exhibitors and attendees to his “town” at the kickoff 
Philadelphia Day Luncheon May 1. 

Harold E. Collins, ASTE president. shown at 
right checking over the week’s schedule of events 
with keynote speaker, H. Thomas Hallowell. Jr.. 
officiated as a one-man welcoming committee for 
the Society. while Toastmaster Ed Wheeler. host 
committee chairman, handled the introductions. The 
text of Mr. Hallowell’s speech starts on page 71. 

Thus began a week of machine tool displays. 
plant tours, technical sessions, women’s activities 
and such usual annual events as the delegates’ 
meetings. election and installation of officers, direc- 
tors’ meetings. and banquets, to say nothing of a 
Career Day and a Leadership Conference. 


Show Theme Embraces Society Aims 


The thousands of tool engineers, manufac- 
turing executives and technicians who visited 
the ASTE Tool Exposition in Philadelphia last 
month have returned home to conquer their 
problems with a fund of knowledge acquired 
in the exhibits. seminars and technical ses- 
sions. 

The educational value of these conventions 
cannot always be measured by immediate re- 
sults. Much of the knowledge gained is stored 
away for future use. 

Most important is the fact that everyone has 
gained something from it. The individual has 
gained knowledge. which he in turn passes on 
to industry. The exhibitors have gained pres- 
tige and good will through their contacts with 
those who influence the methods and equip- 
ment used in manufacturing industries. Tre- 
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mendous satisfaction is brought to the Society 
members and staff who are back of it. 

Whatever was achieved is in retrospect the 
purpose of the Society as stated in the Con- 
stitution: that is, “to promote the advance- 
ment of scientific knowledge in the field of 
tool engineering and through its members en- 
gage in research, writing, publication and dis- 
semination of such knowledge.” 

“Tooling for Competition” was all of this. 

Your incumbent administration and _ staff 
are dedicated to these aims which establish a 
never ending goal. May our progress be as 
notable as our predecessors’. 


PRESIDENT 
American Society of Tool Engineers 
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Tool Show 


Maw exhibitors at the ASTE Tool Show, enthu- 
siastic about the businesslike curiosity of the visi- 
tors, turned sunny faces toward California as the 
Philadelphia exposition ended its seven-day stand. 

As one of them put it, pardonably rubbing his 
hands together, “If crowds like this come out in the 
Philadelphia rain, what won’t they do in the Los 
Angeles sun!” 

It rained for six of the show days. But the total 
registered attendance—32,338—still broke the show 
record for Philadelphia. So did the number of ex- 
hibits—528—and their total estimated value— $12 
million. 

Tool Show Manager Leonard Abrams reported a 
flurry of bookings for the West Coast Tool Show, 
scheduled Sept. 29-Oct. 3 in Los Angeles’ Shrine 
Exposition Hall, as the mammoth eastern affair 
decamped. Already 150 exhibitors have reserved 
space for the ASTE’s fall show. 


Plan Show in New York 


Despite the gloomy weather, and the preceding 
months of economic clouds, the consensus among 
manufacturing men was that the show was a very 
good one indeed and, like all good shows, must go 
on. Plans were already being laid, therefore, by 
both the participants and the sponsors, for not only 
the upcoming 1958 date but for the 1960 spring 
show in Detroit and the 1960 fall show in Los 
Angeles. 


Miss Tool Engineer, Peggy Pickford of Philadelphia, 
wins the approval of H. Thomas Hallowell, Jr., key- 
note speaker at the Philadelphia Day luncheon, and 
retiring ASTE President H. E. Collins for helping 
get the Tool Show off to a beautiful start. Mr. Hallo- 
well is president of Standard Pressed Steel Co. 
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In addition, the Society’s Board of Directors at 
their Annual Meeting endorsed the Tool Show com- 
mittee’s recommendation that the 1961 exposition 
be held in New York City’s new Coliseum, provided 
that certain technical problems be resolved. Prin- 
cipal concern is whether the Coliseum will bear the 
floor load, which sometimes approaches 600 pounds 
per square foot for such a show. Tool Show plan- 
ners feel, however, that heavy exhibits could be 
booked for the ground floor, which is considered 
adequately sturdy. Definite decision and date-setting 
are expected within the near future. 

In Philadelphia’s Convention Hall, however, the 
emphasis during the first days of May was on the 
here and now and how. Machines and models vied 
for the attention of the crowds, and, more often 
than one might expect, the machines won. For the 
theme of the show was “Tooling for Competition,” 
and the temper of the people was just that. 

Indicative of the ASTE exposition’s popularity 
and importance, as the nation’s most elaborate 
showcase of mass production machines and ideas, 
are these representative remarks from exhibitors: 

“Responsive buying mood.”—Neil B. Michie, vice 
president, AA Industries, Inc. 

“Higher quality attendance than ever before.” — 
Charles K. Kaiser, general sales manager, Lapeer 
Mfg. Co. 

“Successful for my operation beyond all expecta- 
tions. I predict sales will zoom and distributorships 
will be expanded as a direct result of contacts made 
at the show. And I’m looking forward to Los An- 
geles."—C. A. (Jarv) Jarvis, general manager, 
Sierra Machine Co. 


High Caliber Visitors 


“The best ever, and I’ve been associated with the 
ASTE shows for 15 years. We're getting the cream 
of the small shop crowd—the higher echelon of 
buyers. They’re not just literature collectors.” 
Albert R. Dorn, Accurate Bushing Co. 

“Very high caliber of registered visitors.”—Ru- 
dolph W. Andreasson, Jr., Detroit Reamer and 
Tool Co. 

“Higher quality attendance. Fewer sightseers.” — 
Bob Bach, advertising manager, N. A. Woodworth 
Co. 

Perhaps one of the most authoritative and objec- 
tive assessments of the 1958 show came from a West 
German manufacturer, spokesman for a group of 
five European business executives touring this coun- 
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Posted prices indicate show was cost-conscious. In 
picture at right, a “sold” sign on $13,500 machine 
furnishes a comforting backdrop for exhibitor A. L. 


try for information and ideas on technical manage- 
ment. The manufacturer, Friedrich Richart, head 
of a steel construction firm in Hamelin, said: 

“Excellent in light and medium-heavy equip- 
ment.” 

He and others in his party took particular note 
of the number and scope of foreign exhibits, and 
observed that many of the exhibitors were solving 
the problems inherent in import equipment—cus- 
toms, shipping, insurance, testing and inspection, 
headaches of language and communication, finance. 
servicing and spare parts. 

Tending to substantiate such an observation was 
one foreign tool maker’s report of nearly $350,000 
worth of sales during the first five days of the show. 


While an air of high seriousness was perhaps 


dominant, there were diversionary aspects present 
too. There were beautiful models here and there— 
a mermaid. a sloe-eyed Miss Coolie Toolie, a red- 
head. coeds in the caps and gowns of a “college of 
cylinder knowledge.” 

Perhaps the most endearing spot of all was the 
ASTE Center with its chairs and sofas scattered 
about—and nearly always full of walk-weary people. 

There were floating lamps. a puppet show, a giant 
press gently cracking English walnuts, a goldfish 
bowl. machines spewing out nameplates and lucky 
pennies. People flocked to see the industrial dia- 
mond booth, with its million-dollar exhibit of run- 
of-the-mine stones grouped into categories of qual- 
ity and application, and the Vanguard rocket’s nose 
cone, a shining example of parts finished with dia- 
mond tools. They watched a unique numerical 
control system for automating machine tool cutting 
functions in three dimensions. They saw an elec- 
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Klingelhofer as he talks with Canadian ASTE mem- 
bers, J. G. Scherer in foreground and A. C. Stewart, 
both of Galt, Ont. (Grand River Valley chapter). 


tronic hole checker that measures bores for size and 
taper down to .043 (size of a typewritten period). 
They observed a new gage head with a featherlike 
tip pressure of five grams (one-sixth of an ounce) 
checking small, thin parts without distortion. 

And many of the visitors picked up playing cards 
and a chance to win $125 in free drills at one booth. 
They wore the cards in their pockets, with the ac- 
companying instruction: “Stop me if your card 
and mine makes any poker hand.” 

Few hands will beat a full house. 


Quotes and Misquotes 
About the Tool Show 


From an ASTE member: 
*. .. Makes me proud to have been 
a member for so many years! Took 
my boss—he was impressed!” 


From 527 exhibitors: 
“Excellent attendance and very 
good quality .. .” 


From one exhibitor: 


” 


From a woman visitor: 
“I need new heels.” 


From a Philadelphian, on the Friday 
morning after the show closed: 
“Is this Sunday?” 


4 
. 
; 


LEADERS 


the making 


SJ cveRaL hundred members of the top echelon of 
the American Society of Tool Engineers devoted 
two packed days during the 1958 Annual Meeting 
to the premise that leaders are made. not born. 

The leadership conference, revived this year on 
an annual basis after a successful pilot performance 
back in 1953, was perhaps the most ambitious un- 
dertaking on the Philadelphia agenda. And _ the 
consensus—among the “faculty” drawn from the 
national family and headquarters staff, and among 
the “students” themselves—was that it was the most 
rewarding activity of the crowded week. 

The Board of Directors, polled at their meeting 
two days after the conference closed. were unani- 
mous in their approval of the conference's aims and 
in their praise of its effectiveness. 

One of the “students.” who consisted of the 
newly elected chapter chairmen (delegates), plus 
the faculty advisers of student chapters and option- 
ally the new chapter first vice chairman (alternates). 
ventured that the conference would lead to a “ren- 
aissance” in the ASTE. 

Another said simply, “I learned a lot. And it 
came easy. too.” 

The concentrated short course in the art of lead- 
ership came easy for the conferees because the 


doses were informalized and dramatized through 


Man behind the scenes in planning the Leadership 
Conference was Allan Ray Putnam, assistant execu- 
tive secretary of the ASTE, who finally took the 
spotlight at the conference as narrator for the play. 
“Sauce for the Gander.” On the heels of a busy 
two weeks in Philadelphia, Mr. Putnam was elected 
president of the Council of Engineering Society 
Secretaries, meeting in Cleveland May 13-14. During 
the past year he served as vice president of the 
council, which represents 650.000 engineers and 
scientists throughout the nation. 


the use of off-the-cuff talks, dialogues and playlets 
staged by faculty and professional actors. visual 
aids and workshop tables. 

The purpose of the conference. simply stated, 
was to impress upon the chapter chairman the mag- 
nitude of his new job. 

A first-day series of vignettes and “gallery of 
portraits” schooled him in the history. objectives. 
and personalities of the ASTE: acquainted him 
with national policies and operations; provided in- 
sight into chapter operations: and attempted to 
inculcate sound principles of chapter helmsmanship. 

On the final day the conferees were split into 
groups and rotated among six “conference tables” 
covering various Society activities. This workshop 
day, in the opinion of many participants, was the 
most beneficial part of the program. 


Leadership conferees 
watch “Gallery of Por- 
traits” during first day 
of two-day meeting in 
Philadelphia’s Sheraton 
Hotel. 
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Vice President Dale Long speaks to one of six groups 
of chairmen-delegates who visited the conference 
table on education during second day of meeting. 
Conferees were divided into maneuverable groupings 
who moved from one to another of six workshop 
tables during day. 


Stopped by the cameraman on their way to a Leader- 
ship Conference session were (front, left to right) 
Garland J. Shepherd, Litthe Rock chapter; E. A. Lind- 
wall, Niagara District; William J. Levy, Jackson: 
(back row) ASTE Vice President William Moreland: 
Bernard Wallis, Detroit; Richard G. Shaw and Alfred 
E. Peterson, Fort Wayne. 


Art Gould, center, chairman of the education 


committee, chats with Dr. A. R. Spalding, 
speaker from Purdue. Gilbert Seeley, ASTE 
education director, looks over program notes. 
Right, graduate engineers from India, studying 
at Lehigh University, smile approval of the 
automatic ball bearing inspecting device. From 
left are P. C. Goyal, A. K. Biswas, R. K. Jain, 
S. Govindaswamy, I. A. Dasan, and demon- 
strator Dick Gordman, Sheffield Corp. 
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Fourteen hundred sixty-three students converged on 
Convention Hall Thursday, May 8, at the invitation of the 
national education committee, to participate in a Career 
Day program. The agenda combined talks on the role of 
tool engineers in industry, and tours of the Tool Show, 

Robert E. McKee, training director for R. K. LeBlond 
Machine Tool Co., and Past President Harry B. Osborn, 
Jr.. technical director of Ohio Crankshaft. addressed the 
high school student group. while Dr. A. R. Spalding, Pur- 
due, and Harold N. Bogart, Ford Motor Co., spoke to a 
large audience of students at the college level. 
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Executive Secretary Harry E. 
Conrad of ASTE chats with 
guests after banquet. Left to 
right are George S. Eaton, ex- 
ecutive secretary of NTDMA; 
Ludlow King, executive vice 
president of NMTBA; Mr. 
Conrad; Philip Marsilius, 
NTDMA president and an 
ASTE director; and Lester 
Bellamy, ASTE past presi- 
dent. 


CORTE 


One of the most popular havens for footsore visitors to the Tool Show was the ASTE Center with its array of 
comfortable chairs and reading material. Pointing to display in center is Phil Harvey of headquarters staff. 


These six gentlemen spent 
Saturday night at the Conven- 
tion talking about metal-cut- 
ting research. Chairmanned 
by Francis W. Boulger, right, 
of Battelle Memorial Insti- 
tute, the special registration 
seminar featured five-minute 
talks by panel members and 
a discussion period with a 
traveling microphone. Left to 
right are Prof. K. J. Trigger, 
University of Illinois; Nor- 
man Zlatin, Metcut Research 
Associates; R. E. McKee of 
R. K. LeBlond Machine Tool 
Co.; E. L. Fowler, Interna- 
tional Nickel Co.; and Prof. 
L. V. Colwell, University of 
Michigan. 
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The SIP universal measuring machine, which measures to an 


accuracy of from one hundred thousandths to ten millionths precedes Director Leslie Seager and Fred- 
of an inch, drew the attention of visitors at the Standard Pressed erick Preator of the education committee 
Steel plant tour. G. K. Stopps peers through the eyepiece while down the Sheraton’s famed “floating” 
Frank Rice, Stan Bojeski, and L. A. Farrington await their turn stairway backed by an exotic sculptured 


at the European machine. 


Head ladies responsible for the women’s activ- 
ities program were Mrs. William Griffith, Mrs. 
Paul Raguse, and Mrs. Robert Griffith. Femi- 
nine convention fare included tours to historic 
sites in Philadelphia, and to Valley Forge. 


Happy Society Secretary Charles Smillie 


metal screen. 


Canadian Area breakfast brought out the following well- 
known faces: C. K. McCaffrey, center front, and thence 
clockwise, “Rip” Collins; L. G. Singer, Toronto director; 
William A. Thomas, Windsor; R. E. Crawford, Director-elect 
Bruce Fairgrieve and R. A. Wakefield, all of Toronto; Past 
President R. B. Douglas, Montreal. 
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Convention photographers (at left) 
looked high and low for the right pic- 
tures. Some of their results are (read- 
ing left to right, top to bottom): ASTE 
wives get acquainted at continental 
breakfast. . . . Group on tour of 
Standard Pressed Steel Co. plant, Jen- 
kintown, view 300-ton press. .. . Re- 
tiring President H. E. Collins hands 
Eli Whitney Memorial Award to Har- 
old N. Bogart, Ford Motor Co. staff, 
who accepted plaque on behalf of the 
winner, ailing Ford Vice President D. 
J. Davis. . . . Convention Hall strollers 
are Mr. Collins, Chairman Ed Wheeler 
of Philadelphia host committee, and 
Vice President Wayne Ewing. .. . 
Banquet couple is Mr. and Mrs. Cecil 
Chapman; he’s a new member of the 
Board of Directors. . . . Lei Ming, 
Philadelphia model, was a Tool Show 
drawing card in her role as “Miss Cool- 
ie Toolie”. . . . One of six national 
honor award winners, Jesse Daugherty, 
receives Engineering Citation from Mr. 
Collins at Honor Awards Dinner. . . . 
Surrounding new ASTE President 
George A. Goodwin after banquet are 
Mrs. Maudie Collins, Mrs. George Leck- 
rone, and Mrs. Goodwin. 
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Gathered around a Chrysler Corp. missile display at 
Philadelphia’s Franklin Institute are participants in 
the guided missile program of the Convention’s 
technical sessions. Right to left are Dr. 1. M. Levitt, 
director of the Fels Planetarium at the institute; Emil 
A. H. Hellebrand of the Army Ballistic Missile 
Agency; F. R. Swaney, superintendent of Chrysler 
missile operations; Karl G. Nowak of Fenwal, Inc., 
Boston, vice chairman of the ASTE national program 
committee; and Robert W. Cuthill, chief engineer of 
the Army Ordnance Missile Command, Huntsville. 
Ala., who chairmanned the program. 


Institute of Technology, the Army Ballistic Missile 
Agency, and the White Sands Proving Ground. 

Mr. Cuthill, a native Philadelphian who has been 
in ordnance work since 1938 and in missile develop- 
ment since its inception in 1948, was chairman of 
the two-paper session on missiles held at the Frank- 
lin Institute in Philadelphia. 

The lectures followed a unique “Trip to the 
Moon” presentation by-Dr. I. M. Levitt, planetarium 
director, featuring music, blast-off sound effects, a 
blue-black universe on the ceiling, an out of this 
world style show, and all the amenities of imaginary 
travel in the space ship of the Interplanetary Transit 
System, Inc. 

F. R. Swaney, general superintendent of experi- 
mental production, Chrysler Corp. missile opera- 
tions, talked on “A Production Engineer Looks at 
Missile Design.” With Chrysler for 17 years and an 
original member of the team that worked on the 
Redstone and the Jupiter C. Mr. Swaney urged the 


Report on Convention MISSILES Session 


aia at the guided missile session of the 
ASTE Convention posed two challenges to tool engi- 
neers: how to bridge the gap between the drawing 
board and the launching pad so as to keep abreast 
in the missile race; and how to achieve the extreme 
reliability so mandatory in missile production. 

In an interview preceding the technical program. 
Robert W. Cuthill, chief engineer of the Army Ord- 
nance Missile Command (AOMC), indicated that the 
problems of design, product engineering, procure- 
ment and production, supply, distribution and main- 
tenance were being more readily solved under the 
recently revamped Army chain of command. The 
AOMC is under Mr. Cuthill’s immediate superior. 
Maj. Gen. John B. Medaris, the officer who directed 
a team of technicians and scientists to the successful 
completion of the Jupiter IRBM and placed the first 
U.S. satellite Explorer in orbit. 

The over-all command, superposing the Army Bal- 
listic Missile Agency, will be able to call on all U.S. 
Ordnance Corps resources, including other com- 
mands, arsenals, proving grounds, laboratories, 
depots and districts, for support in their specialized 
fields, Mr. Cuthill said. Subordinate agencies under 
the AOMC are the Army Rocket and Guided Missile 
Agency (formerly Redstone Arsenal at Huntsville, 
Ala.), the Jet Propulsion Laboratory at California 
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importance of meshed planning in missile produc- 
tion. Parallelism, rather than step-by-step accom- 
plishment of the various tasks connected with missile 
production, is the key to success, he said. 

“The knowledge and experience of the whole 
missile effort—design, product engineering, pro- 
curement, testing—must be fed back and forth con- 
stantly and efficiently,” he asserted. 


Burden on Tool Engineer 


Mr. Swaney and Emil A. H. Hellebrand, aero- 
nautical research engineer with the Ballistic Missile 
Agency, who followed with a paper on “A Missile 
Designer Looks at Production,” both stressed that 
the burden of the missile age rests firmly on the tool 
engineer. 

It.is the tool engineer who must meet the challenge 
and bear the grave responsibility of building ex- 
treme reliability into the 20th century’s most ad- 
vanced symbol of technological complexity, they 
indicated. It is the tool engineer who must “make 
the target area more dangerous than the launching 

area. 


Conferees learned that ground support equipment 
is often more complex than the missile itself or its 
payload. 
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from the technical sessions 


by T. W. 


From the standpoints of quality and coverage, the technical sessions of the 


ASTE 206th Annual Meeting were outstanding. The topics ranged from such 


basic fields as metal-cutting to the more exotic field of nuclear engineering. 


Each speaker was an outstanding authority and each contributed significantly 


to the over-all success of a program dedicated to the theme “Tooling for 


Competition.” 


This review is intended to illustrate, in concise form, the content and scope 


of the complete papers. 


Aircraft Production 


The production of aircraft and mis- 
siles has passed the automotive indus- 
try as the largest industry in the United 
States in terms of dollar volume. Un- 
like automobile production, much air- 
sraft production is on a short-run or 
custom production basis. This calls for 
creative tool engineering of a_ high 
order, and many of the techniques that 
have been developed for aircraft manu- 
facture can also be applied to similar 
production. 

In Paper 46, for instance, Karl L. 
Melde discusses the use of magnesium 
in aircraft tooling. The light weight 
and machinability of magnesium have 
made it indispensable for some jig and 
fixture applications. Overhanging jig 
parts welded from magnesium tooling 
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plate provide precise location without 
imposing undue loads on the _ basic 
structure. Bench type fixtures of mag- 
nesium can be easily handled by one 
man. Magnesium form dies are almost 
self-lubricating when shaping aluminum 
and the high machinability cuts fabri- 
cation costs. 

Advanced aircraft designs demand 
new manufacturing and _ production 
techniques. As pointed out by Ralph 
A. Fuhrer in Paper 47, there are three 
major innovations that have changed 
airframe manufacture: the weapons sys- 
tem concept, in which the manufacturer 
is given complete responsibility for an 
aircraft envelope or end-item package; 
sustained heating characteristics of the 
aircraft; and high-frequency vibration 
characteristics. At Convair, tool engi- 
neers work closely with product de- 
signers while the basic structure of the 
airframe is being established. The B-58 
airframe has four different types of 
structures. Tool engineers select the 
most logical manufacturing method for 
each type of structure prior to the time 
of product design release. This makes 
it possible to start tool design early. 

Weight reduction in aircraft manu- 
facture makes it possible to increase 
the payload. According to Arthur A. 
Merry and John G. Campbell, Paper 
51, a commercial airplane with four 
engines having certain parts made of 
titanium is 820 pounds lighter than an 
airplane in which conventional engine 
materials are used. This makes it pos- 


Black, senior associate editor 


sible to carry additional passengers. 

Unfortunately, forming complex 
shapes from titanium may present 
problems. One answer is the use of 
power roll-forming, Floturning or Hy- 
drospinning techniques. Convair tool 
engineers have had excellent results in 
forming parts from machined, extruded 
and even welded blanks. An extremely 
interesting development, described by 
Merry and Campbell, is power roll- 
forming centrifugally cast stainless 
steel shapes. During the forming oper- 
ation, the characteristics of the material 
are changed from a cast structure to a 
wrought structure. 

The concept of systems engineering, 
originally developed in connection with 
aircraft weapons systems and the like, 
includes the idea that men are part of 
the system. Max A. Pape, Richard W. 
Faubion, and Nikki Kaye point out 
that safety engineering is part of human 
engineering. It is the safety engineer’s 
mission to effect a decrease in acci- 
dents, using whatever methods are nec- 
essary. He must accept the concept of 
man-machine relationships or systems. 
Accident prevention should start with 
machine design. 


Plastic Tooling 


Some of the advantages of plastic 
dies are low cost, light weight, and 
reduced tooling time. As pointed out 
by A. P. Mazzucchelli, Paper 55, heat- 
resistant epoxy resins with metal or 
glass fiber reinforcements are superior 
die materials. They extend the range 
of plastic dies, usually restricted to 
low-production applications, to medium- 
production work. Abrasion resistance, 
impact strength, heat-distortion point 
and thermal conductivity are 
greater than those of conventionally 
filled room-temperature epoxy composi- 


much 
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from the technical sessions 


tions. These new materials have been 
successfully used for radiator tank top 
dies. refrigerator panel forming dies. 


matched mold and foundry patterns, 
and similar items. 

Production experience in the use of 
plastics for making duplicate die mod- 
els. engineering checking fixtures and 
prototype tools is described by J. T. 
O'Reilly and H. L. Wyatt, Paper 56. 

Shell molding, another application of 
plastics to probably the 


greatest cost-cutting contribution to the 


tooling. is 


metal-cutting industry since the advent 
of cemented carbide tools. As a preci- 
sion preforming process, says Otto W. 
Winter, Paper 57. shell molding can 
substantially reduce the amount of 
chips cut in the United States. It is 
estimated that some 15 million tons of 
chips are generated annually inthis 
country. Mr. Winter's comprehensive 
paper covers the shell molding process, 
its advantages and detailed information 
on tooling and molding practice. 


Steel Forgings and Extrusions 


The general advance in metallurgical 
knowledge over the years has contrib- 
uted to a steady improvement in forging 
techniques which has resulted in greater 
reliability. 
steam 


Today, jet engine rotors, 


turbine roters, and numerous 
components for nuclear power systems 
are produced as steel forgings. Types 


of forging equipment and a_ general 


review of the forging industry itself 
are included in Paper 63 by A. O. 


Schaeffer. 


Close dimensional accuracy is ob- 


tained by following hot extrusion with 
cold drawing. This practice has been 
found particularly advantageous in the 
production of small sections to be used 
in the manufacture of parts for busi- 
ness machines, jet engines. electrical 
equipment, agricultural machinery, ma- 
chine tool components, air-frame_ sec- 
tions, and the like. Many 


being made as castings. forgings. or 


parts now 


machined from solid stock can be re- 


placed by hot-extruded. cold-drawn 
sections at a considerable saving in 
cost. R. L. Hugo describes the process, 


part design considerations, and tooling 
in Paper 62. 


Nuclear Engineering 


Standardization is a means of cost 
reduction through conservation of man- 
power and materials. As pointed out by 
Henry H. Hausner, Paper 64, the cost 
of today’s nuclear power reactors is 
still so extremely high and the power 
produced is so expensive that nuclear 
power is not yet economical in this 
Standardization, as a means 
badly 
Areas for standardization include no- 


country. 
of cost reduction. is needed. 
menclature and definitions, safety pre- 
cautions, and materials and compo- 
nents. 

Prior to the atom bomb program. 
uranium, zirconium, and hafnium were 
simply metallurgical curiosities. Today. 
according to H. C. Amtsberg, Paper 
65. these exotic materials must be pro- 
duced in relatively large quantities and 
fabricated. The difficulties 
involved in fabricating “hot™ materials 


properly 


Papers Available from Headquarters 


Recognizing the permanent val- 
ue of the technical papers pre- 
sented at the Philadelphia Con- 
vention, the ASTE program com- 
mittee has made them available 
in printed form. 

Copies can be obtained from 
Society Headquarters, 10700 Pu- 
ritan Avenue, Detroit 38, Mich. 
Cost of individual papers to 


ASTE members is fifty cents 
each; to nonmembers. $1. Col- 
lected papers run $5 for mem- 
bers. $10 for nonmembers. Pa- 
pers of the Metal Cutting Review 
Seminar, the Powdered Metal 
Parts Symposium, and the Nu- 
merical Control Symposium are 
priced at $3 per set for members, 
$6 for nonmembers. 


Even the nonfissionable 
materials (zirconium and hafnium) re- 
quire exceptional handling procedures. 
They are nonmagnetic and highly re- 


are obvious. 


active with atmospheric nitrogen and 
oxygen. Both zirconium and uranium 
are pyrophoric in finely divided form. 
such as machine chips. These factors, 
combined with odd shapes and close 
tolerances, demand unusual tooling fix- 
turing methods, plus high standards of 
workmanship, housekeeping, and main- 
tenance of tools and equipment. 


Cutting Tools 

In many tool steel applications. 
toughness is among the most important 
properties. In Paper 66, Gary Steven, 
A. E. Nehrenberg and V. D. Chand- 
hok report on a new method for mak- 
ing toughness Their 
method makes it possible to rate the 


measurements. 


toughness of the various families of 
tool steels as well as to distinguish 
between different heat treatments of the 
same steel. Unlike conventional meth- 
ods. the new technique is not restricted 
to room-temperature testing. Tests can 
be made at any temperature range en- 
countered in service. 

In the past 20 years, the carbide 
cutting tool has evolved from a novelty 
which was kept locked in the safe to its 
present universal application. Histori- 
cal developments are covered in Paper 
67. by W. L. Kennicott. Mr. Kennicott 
also indicates present trends that will 
result in improved efficiency. Use of 
high-modulus carbides in toolholders 
and in the tool blocks of metal-cutting 
machines is already in experimental 
use. With the greater support and im- 
proved rigidity thus possible. harder 
cutting compositions may soon be used 
with resultant 
rates. This 


greater metal removal 
illustrates the fact that 
mechanical and metallurgical improve- 
ments are interdependent. 


Ceramic Tools 


Cemented oxide (ceramic) cutting 
tools, like carbide tools, are undergoing 
rapid evolution. In this era of mechan- 
ization and automation, every function 
of a machine tool must be speeded up. 
including cutting speeds. Short tool 
life. as pointed out by Wallace B. 
Kennedy in Paper 69. is the basic 
obstacle to increasing machining speeds. 
Ceramic cutting tools provide a solution 
to this problem. Further, high-velocity 
machining reduces heating of the tool. 
Since it is known that metals rapidly 
lose strength at elevated temperatures. 
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there is reason to believe that the work- 
piece surface is in a highly plastic 
stage at the moment of contact with 
the tool and the heat dissipated almost 
entirely into the chip. The fact that 
grain distortion is considerably reduced 
in the high-velocity range (above 1000 
fpm) seems to justify this theory. 
Many other test results with high-veloc- 
ity machining are described by Mr. 
Kennedy. 

Characteristics and experimental per- 
formance of certain new ceramic tool 
compositions are covered in Paper 69 


by A. G. Klug and W. M. Wheildon. 
Tool Engineering Research 


\ common problem of tool engineers 

how to offer the best product under 
competitive conditions without sacrific- 
ing quality—is illustrated by Richard 
S. Hildreth in Paper 70. This problem 
can best be approached through re- 
search. A good example of successful 
research is the development of methods 
for cold rolling of splines. Another 
example, also described by Mr. Hil- 
dreth, is the development of a shaving 
machine capable of accommodating 
gears 180 inches in diameter. The sup- 
porting table rotates within 0.0003 inch 
of concentricity and within 0.0003 inch 
in the flat plane of rotation. * 

Development work described by O. 
H. Nuss in Paper 71 has shown that it 
is possible to saw aluminum alloys at 
the speeds conventionally used for saw- 
ing wood. The tests were conducted 
with saws having 12 to 16-inch diameter 
blades revolving at a nominal 3600 
rpm. giving cutting velocities of 10,000 
to 15.000 fpm. Solid 3.5-inch thick 
plates have been cut with a surface 
finish of 12 microinches and parallelism 
of 0.0015 inch. Successful high-veloc- 
ity cutting has been made possible by a 
precisely controlled air-hydraulic pow- 
er cross feed, application of coolant by 
an atomized-mist device. use of carbide- 
tipped saw blades, and understanding 
of the basic interrelationships of cut- 
ting variables. 

In a talk on some relationships in 
the theory of metal-cutting, Paper 86, 
Max Kronenberg suggests a cutting 
formula that takes into account the 
dynamics of chip flow. Ordinarily. in 
deriving equations for the cutting force 
and shear angle based on stress analy- 
sis, the chip is considered as a sta- 
tionary body in static equilibrium. This 
makes it impossible to take chip flow 
and compression into account. 

Machine tool dynamometers are de- 


vices for measuring the force or forces 
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between the tool and the work during 
cutting operations. They are’ fundamen- 
tal tools for metal-cutting research. In 
Paper 87, Erik K. Henriksen explains 
the design characteristics of production 
type dynamometers and describes how 
a dynamometer is used for tool life and 
similar studies. 


Metal-Cutting Review Seminar 


In a separate seminar, a number of 
papers were devoted to a comprehensive 
review of available basic information 
on metal-cutting. The economic impor- 
tance of chip making was pointed out 
by Hans Ernst, Paper 43. The wages 
and overhead costs of the million or 
more operators of metal-cutting ma- 
chines tool-sharpening machines 
must be charged to chip making. To 
this must be added the cost of the metal 
removed. and the depreciation and 
maintenance of the machines. Better 
application of known methods could 
save a substantial portion of these. costs. 

What is known today about metal- 
cutting is covered in Paper 44. a com- 
prehensive summary by Francis W. 
Boulger. Tool life. productivity. chip 
formation. cutting temperatures, cut- 
ting fluids. surface finishes. and experi- 
mental procedures are the major topics. 
Mr. Boulger’s work shows that the 
influence of tool and cut geometry, 
cutting speed, and workpiece micro- 
structure on surface finish is reasonably 
well established. as are the mechanisms 
by which cutting fluids function. Many 
of the available testing methods are 
satisfactory for investigations directed 
toward improving cutting fluids. tool 
materials. or workpiece materials. In 
the future. however. greater attention 
should be given to reporting investiga- 
tions thoroughly enough so that the 
cause of seatter in experimental ob- 
servations can be assigned to the proper 
variable. The 


mechanics of  metal- 


cutting are fairly well understood. 
Continued effort, using modern experi- 
should clarify the 


points in 


mental techniques. 
controversial metal-cutting 
theory. Then the theories and studies 
should be extended to the more com- 
plicated, commercial operations. 
Metal-cutting forces are analyzed by 
Prescott A. Smith, Paper 45.) Mr. 
Smith shows what these forces are. how 
they are determined, and how cutting 
force analyses can be used. Often. the 
first indication of tool 
proaching tool failure is an increase 
forces. At low 


wear or ap- 
in cutting speeds. 


workpiece — finistie and cutting-fluid 


effectiveness are 


indicated by 


directly 


cutting forces. At higher speeds. meas 
urement of cutting forces helps in the 
isolation of the role of cutting fluids. 
For example, in attempting to deter- 
mine the cooling ability of cutting 
fluids, measurement of cutting forces 
makes it possible to calculate the total 
energy input. By measuring the tool- 
chip interface temperature and the tem- 
perature on the surface of the work, 
the energy distribution is known. The 
metal-cutting engineer then 
has quantitative information with which 
to analyze the problem. Cutting forces 


research 


are also important in jig, fixture and 
machine design, and in machine selec- 
tion. 

Cutting tool geometry is explained 
by S. W. Lovejoy in Paper 48. The 
purpose of front and side clearance and 
relief angles is to reduce the rubbing 
of the tool flank on the cut surface. 
thus reducing friction. which may be a 
cause of chatter, poor finish, short tool 
life. deflection, and other undesirable 
effects. The purpose of the positive 
side cutting edge angle and the end 
cutting edge angle is also to prevent 
rubbing of the cut surface. Back and 
side rake angles control chip flow and 
the pressure of the chip against the 
tool face. 

As new and harder cutting materials 
are developed. refinements of design 
become more important. Cemented car- 
bides and ceramics perform best under 
compression rather than tension” or 
shear. This condition can be obtained 
by designing a negative back rake land 
on the face of the tool, equal in width 
to approximately two and_ one-half 
revolution. The 
negative angle of this land should be 
two to three degrees greater than the 


times the feed per 


front clearance angle. thus putting the 
cutting edge in compression. 
back rake 


quirements but improves surface finish. 


Negative 
increases horsepower re- 
Keeping the design of cutting tools 
simple permits cutting tool standardiza- 
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tion, with consequent cost savings. 

Our knowledge of metal-cutting is 
not nearly as exact as it could be, ac- 
cording to David N. Smith, Paper 49. 
In metal-cutting research, there is need 
for a systematic approach to machin- 
ability testing. This involves  de- 
veloping generally acceptable testing 
techniques and methods, and ways of 
collecting and reporting data so that 
the exchange and correlation of infor- 
mation is facilitated. Some sort of mas- 
ter plan or over-all framework would 
be of great help in attacking metal- 
cutting problems. One way to construct 
such a frame of reference is to visualize 
the metal-cutting operation as an input- 
output process, with all the controllable 
variables as inputs and all the resulting 
effects as outputs. Input variables can 
be grouped as “machine,” “process” 
and “environment.” Outputs are “ma- 
chine wear,” “chips,” “tool wear” and 
“product characteristics” 

According to E. L. H. Bastian, Pa- 
per 50, efforts to study and to under- 
stand factors involved in utilizing lubri- 
cants for improved metal-cutting date 
back as far as 185]. Progress in re- 
search is documented by Mr. Bastian, 
who then summarizes the present state 
of knowledge in the field, including 
functions of fluids in service, mech- 
anism of fluid functions, types of fluids, 
applications, and fluid maintenance. 
The treatment of each of these topics 
is comprehensive. 

Tool life is the subject of Paper 53 
by L. V. Colwell. Satisfactory tool 
life is, of course, based on many differ- 
ent conditions. The term “satisfactory” 
may be based simply on the ability to 
remove metal. In other instances, it is 
based on such factors as surface finish, 
size control, rate of cutting, and eco- 
nomics. All tools reach the end of their 
useful life by either of two mechanisms: 
they break under load or they wear out. 
In practice, few tools are allowed to 
break. For this reason there is increas- 
ing interest in the rate of wear of cut- 
ting tools. It is practical to base tool 
life on the amount of wear that is 
taking place on the tool flank. 

In some operations, such as sawing, 
dead weight or constant hydraulic pres- 
sure may be used to overcome feeding 
force. Any increase in feeding force 
required as the result of tool wear will 
result in a reduction of the rate of 
cutting. In such instances, tool life is 
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based solely upon the rate of cutting. 
Another way in which tool life is meas- 
ured is by the failure of the cutting tool 
to continue to produce a satisfactory 
surface finish. Whatever the basis for 
determining tool life, there is a best or 
optimum tool life for minimum cost, 
providing tool life is increased as cut- 
ting speed is reduced. 

Hardness is not, in itself, always an 
accurate guide to the machinability of a 
steel or cast iron, as pointed out by 
Norman Zlatin, Paper 54. At a cutting 
speed of 900 fpm, for instance, the tool 
life resulting from machining an an- 
nealed nodular iron having a hardness 
of 170 Bhn and an ultimate tensile 
strength of 70,000 psi is the same as 
that obtained with a gray iron. having 
a hardness of 100 Bhn and an ultimate 
tensile strength 15,700 psi. These two 
cast irons with different physical prop- 
erties and forms of graphite are equally 
machinable because their microstruc- 
tures are similar. It is not uncommon 
to find a group of medium carbon alloy 
steel forgings being machined under 
the same set of cutting conditions. If 
the cutting speed is selected so that a 
satisfactory tool life is obtained with 
forgings having a 75 percent pearlite-25 
percent ferrite structure, this same cut- 
ting speed will be at least 35 percent 
too low for similar forgings having a 
spheroidized structure. This points up 
the importance of analyzing the micro- 
structure of workpiece materials. Mr. 
Zlatin gives examples of typical micro- 
structures found in steels and cast 
irons. 

Single-point turning is one of the 
oldest and most basic machining meth- 
ods. Albert B. Albrecht, Paper 58. 
stresses the fact that improvements in 
machine tool design have led to practi- 
cal cutting speeds far above those pos- 
sible a few years ago. However, present 
turning speeds are often about 40 per- 
cent lower than those feasible on new 
equipment. Mr. Albrecht shows how 
tool engineers can “get the most” out 
of modern engine lathes. 

The ordinary twist drill is an excep- 
tionally rugged tool and often little 
thought is given to its operation. Yet, 
this tool involves a complex cutting 
action and its performance is quite 
sensitive to its design and operating 
conditions. The major factors in drill- 
ing technology—drill design. calcula- 
tion of rotational torque and = axial 


feeding thrust, drill life and operation 
conditions — are given comprehensive 
treatment by Carl J. Oxford, Jr., Pa- 
per 59. 

Milling practice today is the subject 
of a treatise by A. O. Schmidt and 
J. R. Roubik, Paper 60. The authors 
emphasize the trend toward using 
greater power to achieve faster metal- 
removal rates and summarize present 
knowledge of the milling process. Some 
of the topics are cutting speeds, tool 
temperatures, automation, tool design. 
workpiece design and optimum eco- 
nomic cutting speeds. 

It is often stated that tool-tip tem- 
peratures and the associated rate of tool 
wear first increase with increased cut- 
ting speeds, reach a maximum, and 
then decrease with still higher cutting 
speeds. This contention is based on ex- 
perimental work performed by D. Salo- 
mon some 30 years ago. The authors 
disagree with this theory, feeling that 
Salomon’s was based on inaccurate ther- 
mocouple measurements. 

Tool grinding—past. present and fu- 
ture—is covered by Carl Soderlund, 
Paper 61. Methods for determining the 
grindability of various steels are dis- 
cussed. By making a few tests in the 
shop, the tool engineer can obtain a 
good indication of the ease or difficulty 
to be expected when changing from 
one steel to another, or when changing 
any of the pertinent variables. 

As harder workpiece materials come 
into general use, grinding problems are 
multiplied. Use of diamond wheels may 
be justified when all factors, such as 
time and ease of dimensional control are 
considered. Another possibility is to 
continue to use the present types of 
wheels with continuous automatic dress- 
ing. In this method, as used for 
keeping tobacco-cutting knives sharp, a 
diamond oscillates at a fixed distance 
from the desired work dimension. The 
wheel is continuously fed into the dia- 
mond at a rate just sufficient to keep 
the wheel sharp and clean and the work 
to the exact dimension. An additional 
improvement might be the use of a 
rotating diamond cone or diamond 
wheel for dressing. Additional grind- 
ing operations to provide an excep- 
tionally smooth finish may pay off in 
added tool life. 

Four talks made by members of the 
metal-cutting review seminar panel are 
published as Paper 72. D. G. Jones 
states the case for a new system of 
carbide selection known as the “Grade 
Selection System.” The basic factors to 
be considered are the material to be 
machined, the type of operation, oper- 
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ating conditions and tool wear analy- 
sis. A grade selection chart is included. 
R. E. McKee’s paper deals with the 
science and application of metal-cut- 
ting. He finds that the scientific appli- 
cation of metal-cutting techniques in- 
volves the continuous study of the 
ability of metals to be machined, the 
ability of cutting tools to separate ma- 
terials, the ability of machine tools to 
support machining and the ability of 
cutting tools to aid in machining. 

R. T. Hook showed how machining 
efficiency can be improved by consid- 
eration of human engineering factors, 
economic cutting speeds and more ma- 
chinable materials. W. W. Gilbert was 
the fourth panel member. 


General Tool Engineering 


Many of the technical papers are of 
wide interest since they deal with over- 
all aspects of tool engineering itself, 
rather than a narrow field. Static 
switching is discussed by Arthur H. 
Wolfson, Paper 73. The topic illus- 
trates the broad field of knowledge— 
including electronics —that must be 
covered in any general discussion of 
tool engineering. Automatic machines 
follow sequences and_ static 
switches—which have no moving parts 
and are of the plug-in type—can be 
installed to control those sequences. 
Mr. Wolfson does not describe how the 
switches work, but how they can be 
used. The logic control circuit for an 
automatic OD gage is given as a typi- 
cal example. Many such circuits can 
be combined to control a fully auto- 
matic line. 

Ceramic tooling for forming and 
curing high-temperature plastics are 
discussed by J. D. Stillman, Paper 74, 
who outlines tested procedures for 
making this type of tooling. The tools 
are made of clay and a material nor- 
mally used for investment casting. 
Standard pottery techniques are used. 
Since the completed tools are vitreous 
after firing, only a light application of 
grease is required as a parting agent 
when forming plastic parts. 

New manufacturing techniques for 
making hydraulic servo valves are cov- 
ered by Edgar M. Hakanson, Paper 


81. Owing to extreme service require- 


logical 


ments, manufacturing tolerances are 
critical. Rather than attempting to 
make all components completely in- 


terchangeable, valves and spools are 
produced as matched pairs. Optical 
methods are used in grinding. 

The continued demand for higher 


metal-cutting speeds has created great 
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interest in cemented oxide (ceramic) 
cutting tools. These tools can be used 
at extremely high speeds; however, until 
recently, there was little information 
available on the effects of tool geometry, 
feed and other cutting conditions on 
tool forces at high speeds. H. J. Siek- 
mann describes tests with an ultrahigh 
speed 150-hp lathe to find some of the 
answers, Paper 82. Tests were run at 
speeds up to 18,000 fpm. These tests 
showed that high-velocity machining is 
technically feasible and economically 
sound. This should be an incentive for 
the development of machine tools ca- 
pable of utilizing ceramic tools to the 
fullest extent. 

Automatic size control for centerless 
grinders is the subject of Paper 88 by 
Arthur Parnes. Unlike most automatic 
control systems. which are usually of 
the “open-loop” type. the system de- 
scribed by Mr. Parnes is a “closed- 
loop” type. It incorporates a feedback 
loop and error detector. A motor and 
suitable amplifier are installed in place 
of the conventional feedscrew drive. 
Thus, the system is entirely self-cor- 
recting. 

The surface finish produced by elec- 
trodischarge machining can be meas- 
ured with the same equipment used to 
measure ground surfaces. As pointed 
out by Charles H. Good, Paper 89, 
there is a significant geometrical differ- 
ence between the surfaces produced by 
the two processes. Even when measure- 
ments indicate the same surface finish 
on a ground surface as is indicated 
on an electrodischarge-machined sur- 
face, the latter surface may have supe- 
rior functional characteristics. An elec- 
trodischarge-machined surface, because 
of its multidirectional lay, has a larger 
bearing area than an equivalent ground 
surface. Thus, if a surface is subject 
to wear or requires dimensional stabil- 
ity of any sort, electrodischarge-ma- 
chining may be the most satisfactory 
finishing method. 

The fundamentals of gaging screw 
threads for acceptability are covered in 
Paper 124 by Eric G. Gabbey. He 
points out that close control of pitch 
diameter also controls the form  vari- 
ables. Measurement of the pitch diam- 
eter at the same point and by the same 
method enables screw manufacturers 
and their customers to reach agreement. 

In order to design servomechanisms 
that will operate to best advantage, it is 
essential to know the actual values of 
the coefficients of static and kinetic 
friction of the materials used. Data on 
the frictional behavior of certain metals 
and plastics are given in Paper 125 by 


A. O. Schmidt and Elmer J. Weiter. 
The authors found that little frictional 
data were available for designing slid- 
ers on an automatically controlled ma- 
chine tool mechanism. Discarding con- 
ventional point-contact test equipment, 
they devised a machine for determining 
frictional values of flat-contact areas. 
Results of the tests indicate that the co- 
efficient of static friction will vary with 
the length of time at rest prior to 
breakway. Since servocontrolled mech- 
anisms are at rest for variable periods 
of time, the values obtained are ex- 
tremely useful. There is also a varia- 
tion with wear. The effect of time at 
rest upon the power required to start 
an actual machine tool component mov- 
ing on its ways can be computed from 
data established by the authors. 

There is sometimes a question as to 
whether centrifugal force may cause 
lathe chuck jaws to loosen their hold 
on a workpiece. To find out the an- 
wer, a variety of types and sizes of 
chucks were tested in experiments de- 
scribed by E. J. Weller, Paper 128. It 
was shown that good chucks, properly 
maintained, are capable of effectively 
holding workpieces while operating at 
speeds and feeds dictated by modern 
production requirements and cutting 
tools. Frequent inspection of chucks 
for cracks is a necessary safety pre- 
caution. 

Advantages of mechanical toolhold- 
ers are discussed by Harold E. York 
in Paper 129. In Paper 130, George E. 
Gault demonstrates the economic ad- 
vantages of progressive dies. The die 
cost for progressive dies is generally 
higher per station than the cost of 
individual dies for each station. This 
is due to timing and coordination of 
steps, which are not a problem with 
individual dies. Die set costs, however, 
may be lower, since only one die set is 
used. Progressive operation is highly 
efficient when product volumes are high 
and, when all factors are taken into 
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consideration, may give lowest cost. 
Metal-Cutting Research 


After reviewing the present state of 
knowledge of the mechanism of chip 
formation in metal-cutting, Paper 75, 
Donald N. Gideon, Ralph Simon, and 
Horace J. Grover conclude that the 
various assumptions that are made rela- 
tive to the distribution of forces on the 
tool, on the chip, and on the workpiece 
are dubious. They suggest that an in- 
vestigation be made to determine how 
the shear angle relationship ties in with 
cutting accuracy, tool wear, power re- 
quirements, and the like. 

The same authors cover the thermal 
and physical aspects of metal-cutting 
in Paper 76. According to the authors, 
research work in this field 
should include developing an accurate 


further 


method of calculating tool forces. in- 
vestigating the basic factors causing 
tool wear, and determining the exact 
nature of the shear process. Both pa- 
pares were prepared as a part of the 
project “An Evaluation of the Present 
Understanding of Metal-Cutting” spon- 
sored by the ASTE research fund at 
Battelle Memorial Institute. 

Present knowledge of cutting fluids 
is summarized in Paper 79 by S. L. 
Cosgrove and Roy W. Greenlee. This 
paper is also based on ASTE-sponsored 
research. The authors evaluate the role 
of cutting fluids in some of the simpler 
cutting operations and examine the 
basic principles and experimental sup- 
port for the several theories that have 
been advanced to explain the mech- 
anism of cutting fluid action. The 
authors recommend further research 
into the mechanism of cutting fluid ac- 
tion, the effects of varying the rate of 
cutting fluid application and the extent 
of chemical reactions between chips, 
tool, and fluids. They also recommend 
that the penetration of fluids into the 
cutting zone be determined. 

In another paper based on ASTE- 
sponsored research, Paper 80, Francis 
W. Boulger reviews what is known 
about the influence of metallurgical 
properties on metal-cutting operations. 
He concludes that the properties meas- 
ured in tensile tests explain the ma- 
chining properties of materials in a 
general way. However, the influence of 
metallurgical properties can best be 
determined by empirical testing meth- 
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ods simulating machining operations of 
greatest interest. 

Five concise papers were presented 
in a metal-cutting research panel. These 
are available as Paper 83. L. V. Col- 
well discusses the meaning of tool life 
and the many variables that affect tool 
life. What can be done to assist indus- 
try in lowering metal-removal costs is 
the topic of E. L. Fowler. R. E. 
McKee illustrates the need for basic 
research in metal-cutting. Kenneth 
Trieger and B. T. Chao analyze flank 
wear in the machining of cast austenitic 
stainless steels. Norman Zlatin suc- 
eects the conditions under which ce- 
ramic tools can best be applied. 


Surface Finishes 


Honing is the process usually associ- 
ated with obtaining precision surface fin- 
ishes for functional parts. B. F. Bregi, 
Paper 77. shows how the honing proc- 
ess has been applied to finishing gear 
teeth. This method. originally developed 
for improving the sound characteristics 
of hardened gears. removes nicks and 
burrs. improves surface finishes. and 
makes minor corrections in tooth shape. 

In a more general approach to the 
honing process. B. R. McConnell, Sr., 
explains how specified finishes can be 
obtained by honing. Data presented in 
the paper make it possible to tailor the 
operation to the finish requirements. 


Numerical Control 


Possibly no individual subject in tool 
engineering has recently attracted more 
attention than numerical control. There 
is evidence. however, that the majority 
of tool engineers do not fully under- 
stand the potential significance of nu- 
merical control for their own plants. The 
papers in the numerical control sympo- 
sium were intended to show what types 
of numerical control equipment are 
available and how they can be apolied. 

The symposium started with a talk by 
T. W. Black, Paper 84. in which some 
of the common misunderstandings about 
numerical control are cleared up and 
the basic principles and terminology of 
control systems are explained. As 
pointed out by R. V. Benaglio, Paper 
85. numerical control or, more specif- 
ically, continuous contour control. offers 
a number of immediate advantages in 
the machining of complex production 


parts, molds, and dies. These include 
reduced tooling costs and lead time. 
better repeatability and potential accur- 
acy of finish, ability to make and re- 
make parts of complex design, previ- 
ously not practicable or feasible, and 
reduced requirements for skilled ma- 
chine operators. A complete numerical 
control system is described. 

The machine tool as the controlled 
element in numerical control is dis- 
cussed by J. R. Ballinger, Paper 90. 
He points out that the degree of con- 
trol obtainable is virtually unlimited; it 
is up to tool engineers to determine the 
economic feasibility of various control 
systems. 

L. S. Peck’s subject is the potential 
of numerical control in manufacturing 
operations, Paper 91. He shows how 
numerical control has been applied to 
the manufacture of templates and sim- 
ilar parts and indicates dollar savings 
over conventional methods. 

Numerical control for templates and 
dies is the topic of a talk by Darwin 
H. Bingham, Jr., Paper 96. Produc- 
tion experience on numerically con- 
trolled machine tools is outlined by F. 
Booth, Paper 97. Contouring control 
from numerical data is covered by John 
W. Wilson, Paper 108. The system de- 
scribed operates on an “absolute an- 
alog” principle. Use of a computer in 
developing machine routines is ex- 
plained. The tool engineer and tape 
preparation is the topic of a talk by 
H. H. Schatz, Paper 109. Programming 
for numerical control is covered by 
Carl B. Perry, Paper t11. The out- 
come of the first year’s operation of a 
numerically controlled machine is out- 
lined by Bernerd Gaiennie, Paper 110. 


Diamond Tools 


The papers on diamond tools deal 
with orienting the tool to obtain maxi- 
mum life. Even the “softest” part of a 
diamond is harder than other known 
materials, but even greater life can be 
obtained by taking advantage of the 
crystallographic orientation of the dia- 
mond. 

As pointed out by Jan Taeyaerts, 
Paper 93, diamonds are well-suited to 
resist abrasion and diamond tooling 
performs very well on soft and highly 
abrasive materials as brass, aluminum. 
lead, graphite, rubber. plastics, and the 
like. However. since diamonds are brit- 
tle and fracture easily, they may fail 
wherever cutting edge pressure becomes 
a factor, as in machining ferrous metals 
and hard bronzes. Rapid breakdown 
due to abrasion can be controlled by 
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proper stone orientation. When machin- 
ing parts made of glass and epoxy res- 
ins, conventional diamond tools became 
dull after running an average of 3360 


parts. Oriented diamond tools, on the 
other hand, produced an average of 


6866 parts between sharpenings. 

Resistance to fracture is obtained by 
orienting the diamond so that the cleav- 
age plane is oriented parallel to the 
cutting force. Here, oriented tools give 
nearly double the life of conventional 
tools. 

According to Joseph Klipper, Paper 
99, oriented diamonds give maximum 
performance in formed dressing tools. 
Oriented sawn slabs outperform natural 
slabs (“maccle” diamonds) by a factor 
of 3% to 1 and give more uniform per- 
formance. 

Use of slabs instead of natural dia- 
mond single-point wheel 
dressing tools is also covered by Harold 
C. Miller, Paper 100. He cites several 
case histories that 


shapes for 


show that oriented 
diamonds are capable of doing a supe- 
rior job of dressing flat and moderately 
contoured grinding wheels having a 
wide range of hardness and grit, sizes. 
The relative cost picture is favorable to 
oriented diamond dressers. 

\ rapid method for setting diamonds 
in tools is described by R. G. Weavind, 
C. J. Guykers, and A. R. Roy, Paper 
103. When using oriented diamonds, ac- 
curate setting is, of course, particularly 
movement of the 
tool when securing it in the tool shank 
must be avoided. 


important, and any 


Such movement is al- 
ways a possibility when “powder press” 
methods of securing the diamond to the 
shank are used. In the method de- 
scribed by the authors, no pressure is 
The stone is first attached to the 
shank with an adhesive and then brazed 
on with an alloy that wets the surface 


used. 


of the diamond, giving it an excellent 
bond. Brazing takes five minutes in an 
argon atmosphere at a temperature of 
1000 C. 

Use of an X-ray image intensifier 
tube for orienting diamonds is ex- 
plained by J. F. H. Custers, Paper 104. 
This method is much faster than the 
standard procedure of photographing 
the X-ray diffraction pattern and read- 
justing the crystal orientation on the 
basis of the photographic record ob- 
tained. 


Guided Missile Program 
Missile production presents new 
problems both to the product designer 


and the production engineer. In Paper 
94, Frank R. Swaney, production en- 
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gineer, takes a look at missile design. 
Mr. Swaney points out that when work- 
ing with new materials and new prod- 
uct designs, extremely close coopera- 
tion between design and production en- 
gineering is essential. He describes how 
this cooperation is attained at his com- 
pany and shows how some typical mis- 
sile production problems have been 
solved. 

A missile designer, Emil A. H. Hel- 
lebrand, discusses production in Paper 
95. He explains the need for coopera- 
tion between design and production and 
shows how the production engineer's 
insistence on simplicity and produci- 
bility has resulted in improved missiles 
from both functional and manufactur- 
ing viewpoints. 


Metal Powder Parts Symposium 


The advantages of metal powder 
parts, economic factors and tooling are 
the chief topics covered in the metal 
powder parts symposium. Frank J. De- 
Maine, Paper 99, explains the effects of 
structural part design on tooling for 
sintered metals fabrication. The effect 
of the plastic flow of metal powders 
into dies is discussed and tooling sim- 
plification methods are illustrated. Com- 
mon design limitations caused by such 
factors as size. radial projections, re- 
entrant grooves, recesses, tapers, and 
threads are considered as they influence 
product design. Constructive collabora- 
tion between the metallurgist, product 
designer, and tool fabricator is recom- 
mended as a means of making sure that 
acceptable parts are produced. 

Presses for powder metallurgy are 
discussed in Paper 105. by James J. 
Kux. With modern part designs and 
materials, it is no longer possible to 
rely on tabletting or punch presses for 
the majority of metal powder parts. A 
wide variety of mechanical and hydrau- 
lic presses intended for metal powder 
operations is currently available. The 
ty pe of presses selected will depend on 
the characteristics of the part. 

Briquetting tools for high-density iron 
powder parts is the topic of Paper 106 
by Robert A. Koehler and J. N. 
Smith. The authors analyze the me- 
chanism of pressing in relation to die 
design, density, and powder distribu- 
tion. A specific tool 
briquetting tool 


a multiple action 
is discussed in terms 
of material selection. design limitations. 
tolerances. and press function. 

Metal powder selection from the tool 
engineer's point of view is covered by 
William L. Batten. Mr. Batten points 
out that the designer has a wide range 


of characteristics and compositions to 
employ in fitting the right metal pow- 
der to the job. The tool engineer must 
provide the best tooling for the powder 
specified. The more alloy a powder con- 
tains, the more tool wear is likely to 
occur. The “ideal” powder for a given 
application is the powder that requires 
the simplest processing. Ordinarily, this 
powder will have a low apparent den- 
sity, a fairly irregular particle shape, a 
low particle hardness, and good green 
strength. 

Sintering is the most dificult of all 
powder metal fabrication steps. Not 
only are the problems common to the 
heating of solid metals involved. but 
also those that are unique to powder 
metallurgy. such as growth, shrinkage. 
effects of gaseous reactions, and alloy- 
ing of solid metals. Sintering methods 
and equipment are given comprehensive 
treatment by John H. Speck, Paper 
114. 

Finishing operations for metal pow- 
der parts are discussed by Peter E. 
Young, Paper 115. These operations in- 
clude straightening, sizing, machining. 
tumbling, grinding, sandblasting. and 
buffing. Special surface treatments 
against often 
used. Parts are also impregnated with 
oils and greases to provide lubrication 
and can be infiltrated with metals to 
give improved antifriction properties or 


corrosion or wear are 


greater densities. All of these processes 
are covered in some detail by the au- 
thor. 


New Drilling Techniques 


As pointed out by Hans Ernst and 
W. A. Haggerty, Paper 101, conven- 
tional metal-cutting drills have no self- 
centering action. The chisel edge that 
inner ends of the main 
cutting edges, lies in almost a straight 
line perpendicular to the axis of the 
drill. The generated by the 
chisel edge is therefore virtually a flat 


connects the 


surface 
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LS from the technical sessions 


plane and the drill cannot center itself 
on engaging a workpiece. In the new 
spiral point drill geometry described by 
the authors, the entire flank surface 
associated with each cutting edge is 
formed as a “three-dimensional spiral” 
surface extending from the axis of the 
drill to its periphery. The chisel edge 
is gone and in its place is a character- 
istic S-shaped cutting edge. According 
to the authors, the new spiral-point 
shape is self-centering and has an im- 
proved cutting action. 

While gun type tools are not a new 
development, tool designs have been 
consistently improved over the past sev- 
eral years. Improved gun drills and 
reamers and their applications are dis- 
cussed by Herbert Gregg, Paper 102. 
Numerous fully documented case stud- 
ies are presented. 


European Tool Engineering 


There can be no doubt that European 
tool engineers are keeping in close 
touch with American and other foreign 
developments and they are also coming 
up with some interesting developments 
of their own. Recent European metal- 
cutting investigations are the subject of 
a talk by Milton C. Shaw, Paper 112. 
He notes that German tool life investi- 
gations have been concerned not only 
with measurement of the wear land 
that develops on the clearance face of a 
tool but also with the size and shape 
of the crater that forms on the tool 
face. These studies have led to useful 
empirical rules for crater formation. 

Considerable work has been done on 
the influence of heat treatment of the 
workpiece on wear land and crater de- 
velopment. The tool life characteristics 
of a sinusoidally shaped tool have been 
studied and compared experimentally 
with results for conventional tools. This 
type of tool was originally developed 
in Russia and claims were made that 
it would have 80 times the life of a 
conventional carbide tool. Laboratory 
work shows that this claim was extrav- 
agant, but a modification of the design 
may prove of interest for high-speed 
disposable tools designed for total de- 
struction, where crater wear is apt to be 
critical. The use of cast high-speed 
steel tools, another European develop- 
ment, offers many significant advan- 
tages and should be further investigated 
in this country. 
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The facts that European tool engi- 
neers are extremely capable and Euro- 
pean manufacturing methods are up to 
date are stressed by John W. Greve 
in Paper 113. Mr. Greve’s findings are 
based on recent visits to a number of 
European metalworking plants. 


Titanium 


When titanium was first introduced 
as an aircraft material, little was 
known about its machining and forming 
characteristics. Experimental work and 
production experience have now amply 
demonstrated that manufacturing prob- 
lems are not nearly so formidable as 
they initially appeared. In Paper 118, 
G. W. Bauer gives the latest informa- 
tion on machining titanium. The hard- 
ness of titanium ranges from 50Bhn for 
very pure material to 500 Bhn for age- 
hardened alloys. Titanium has low 
thermal conductivity so there is a tend- 
ency for tools to weld to chips. Tita- 
nium’s modulus of elasticity is about 
one half that of steel; consequently, 
more rigid backing of the workpiece is 
required. The general recommendations 
for machining are: use sharp tools and 
rigid machines, use slow speeds and 
heavy feeds, and use suitable lubricants. 
Specific recommendations for turning, 
milling, drilling and tapping, grinding, 
and sawing are made by the author. 

Cold extrusion of titanium shapes is 
feasible, according to Alvin M. Sab- 
roff, Rocco A. Sannicandro and Paul 
D. Frost in Paper 119. Experimental 
work described by the authors indicates 
parts with essentially uniform structure 
and properties over the cross section 
can be produced. 


Automation 


It would be difficult to obtain any 
general agreement on a definition for 
the word “automation.” The scope of 
the papers delivered by speakers in the 
automation sessions shows that automa- 
tion—whatever it is—is being applied 
to nearly all fields of manufacture. 
James C. Keebler, Paper 116, dis- 
cusses machinery and _ automation, 
pointing out how machine design is 
being affected by automation and how 
automation is being affected by machine 
design. Numerous examples are given. 

William C. Allen shows how close 


cooperation between product designers, 


tool engineers, and market research 
personnel is required to develop eco- 
nomically feasible automation systems, 
Paper 117. 

Types of automatic assembly equip- 
ment is the subject of Paper 122 by 
Lloyd L. Lee. He shows how, for a 
given application, a choice is made 
among a rotary index, transfer type, 
table-top index type. or over-and-under 
in-line type of assembly machine. Each 
design has advantages and disadvan- 
tages. 

According to Don A. Cargill, Pa- 
per 123, the goal of industry is the 
automatic factory. This can be realized 
through employment of integrated lines 
that combine conventional machine 
tools with automatic materials handling 
equipment. Such lines have automatic 
over-all control systems, and incorpo- 
rate automatic gaging. parts feeding, 
and in-process storage where required. 
Several examples are given. 

High-production automation through 
low-speed mechanisms is the provoca- 
tive subject selected by Julian Wille, 
Paper 126. Mr. Wille points out that 
most high-production machines neces- 
sarily lose time because of the need for 
stopping for loading. His suggestion— 
applicable to rotating-turret machines 
—is to carry the parts on a conveyor 
that travels at the same speed as the 
turret. Thus, the relative motion of 
turret and part is zero. This permits 
continuous operation. 

J. H. Brems, Paper 127, shows how 
welding automation is accomplished on 
special machines. Machining, forming, 
stamping, piercing, assembly, preheat- 
ing, postheating, and cleaning opera- 
tions can be combined with welding 
operations on a single machine. 

Simplified setups for job-shop auto- 
mation are explained by Raymond 
Sollohub and Robert Coen, Paper 
131. They show that when a number 
of similar parts are being processed, 
there are usually product design con- 
stants that can be taken advantage of 
in introducing automation. Numerous 
examples are described. 

By designing special machines with 
quick-change fixturing and other fea- 
tures, it is possible to use the same 
basic machine to produce several part 
designs, as demonstrated by Howard 
N. Maynard, also in Paper 131. In the 
same paper, Ralph Eshelman asks, 
and answers positively, the question 
“Can the small plant afford automa- 
tion?” A fourth talk published with 
Paper 131 is a discussion of automation 
as applied to small-lot production, by 
Werner O. Miller. 
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Four modest men whose precision tooling work 
has put them in the vanguard—rather, the Ex- 
plorer!—of the space age were honored at the on- 
campus college-industry conference held at the 
State University of lowa. 

As their work literally flew high over their heads, 
they stood before the conference luncheon crowd 
in the university's Memorial Union at Iowa City 
April 12 and received special citations from ASTE 
Vice President H. Dale Long. The four employees 
of the SUI physics department were cited by the 
Society and the university for fabricating the com- 
ponents of the tiny but terrific “magnetic memory” 
tape recorders used in the Explorer satellites. 

The spatial tooling experts—Joseph Sentinella, 
Ed Freund, Bob Russell, and Bob Markee—have 
built five of the tape recorders, including the latest 
version orbiting in Explorer III, in the machine 
shop of the SUI physics building. Working at very 
close tolerances indeed, and producing a device 
that weighs only eight ounces and is only two and 
a haif inches across, the four put in more than 500 
manhours on each recorder. The delicate mechan- 
ism. designed by lowa graduate student George 
Ludwig under the direction of the renowned satel- 
lite specialist Prof. James Van Allen, had to be in- 
finitely tough and precise—it had to survive the 
shock of being rocketed 
spaceward, and once up 
there, to perform § accu- 
rately for two months and 
over a total mileage in 
the millions. 

The job of the tiny re- 
corder is to report a con- 
tinuous story of cosmic 
rays met during the 30.- 
000-mile orbit of the 
earth. It stores up to two 
hours of space informa- 
tion, and plays it back 
upon signal in a five-sec- 
ond period when the satel- 
lite is within range of an 
observing station. Then 
it erases itself almost in- 


wee Space-Age Tool Makers 


The Iowa tool engineers used magnesium to make 
the casing of the recorder and the plates on which 
its parts rest. Ratchets and screws are of stainless 
steel, supporting shafts of an alloy of 70 per cent 
magnesium and 30 per cent stainless steel. The 
release coil is of Swedish iron. The tape itself, 
which is only 545 of an inch wide and 99 of an 
inch thick, is of a phosphoric bronze alloy (for 
springiness), thinly coated with cobalt. 


Short-Run Experts 

Among the hundreds of parts are 19 tiny ball 
bearing assemblies, the only components besides 
the tape which were not made in the Iowa shop. 
There are 10 thin brass gear wheels in the mech- 
anism. The major parts are the recording and 
playback heads, the advancing and releasing coils, 
the magnetic “brake.” the “erase” magnet. and the 
watch spring which rewinds the tape back to its 
starting point after a playback is triggered. The 
longest dimension in each of these parts is less 
than one inch. 

Joe, Ed, and the two Bobs probably came nearer 
than any of the 70 tool engineers at the conference 
to qualifying as short-run tooling experts. (The 
subject of the on-campus meeting was “Tooling for 
Short-Run Applications.”) Among them. they total 


Vice President H. Dale Long (left) of ASTE gives certificates of recognition to 
State University of Iowa tool makers who fabricated parts of the “magnetic 
memory” tape recorder in Explorer III. Honored at the on-campus conference 
were (from left) Joseph Sentinella, Bob Russell, Bob Markee, and Ed Freund. 


stantaneously and begins 


recording again for the 
next orbit. 
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Satellite’s tiny tape recorder measures 
2's inches wide, weighs only 8 ounres. 


te 


65 years of experience in machine tool \work, jmost 


{ 
of it fabricating precision experimental parts. > 


Missile-Minded Meeting 


In the rarefied atmosphere of SUI, which has 
sent campus-made scientific equipment high over 
the earth 79 times since the International Geo- 
physical Year began July 1, 1957, it was perhaps 
natural that the fourth annual on-campus confer- 
ence sponsored by the ASTE should be missile-age 
minded. In addition to the recognition of the four 
university instrument makers, the program featured 
two speeches which were take-offs on upper atmos- 
phere problems. 

Col. Earl S. MacDonald from Strategic Air Force 
headquarters at Omaha, Neb., spoke after dinner 
on “SAC Operation and Missile Use.” His vivid 
and comprehensive portrayal of SAC’s role in free 
world survival elicited edge-of-seat attention and 
many questions from the audience. He asserted 
that the United States got its strategic warning from 
Russia a hundred years ago, with the issuance of 
the Communist Manifesto; now, he said, SAC 
stands by for a tactical warning only. The colonel 
detailed SAC’s arsenal of missiles and the nation’s 
tenuous place in the missile race, and gave figures 
on the present combat readiness of the corps’ craft 
and crews. He stressed the critical need of addi- 
tional runway space to get enough planes off the 
ground in case of a short tactical warning. 

Carl F. Burling, sales manager of the Lindbergh 
Engr. Co., Chicago, described furnaces as tools in 
the special heat treatment of metals for the jet and 
missile age. The demands of the new age. he noted, 
are higher and higher temperatures: automatic con- 
trol of atmospheres for cleanliness; more mechani- 
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zation in installations; and a trend toward package 
installations. 

Malcolm Judkins, director of New Products 
Development, Pittsburgh, spoke on “Machining of 
Titanium, Zirconium, and Other Light Metal.” 


Tips for Tool Engineers 


John L. Wright, for eight years tool engineer for 
the Collins Radio Co., Cedar Rapids, la., lifted the 
temporary tool from the status of a “dirty word” 
in his talk on “Low Cost Dies, Jigs, and Fixtures.” 
He had a couple of tips for tool engineers: it’s as 
much their duty to avoid building tools as it is to 
build them; and, don’t trust memory on anything 
but record every idea and technique. 

Other speakers included Paul Smith. field engi- 
neer for U.S. Gypsum Co., Kansas City. Mo.. on 
“Applications of Epoxy Resins in Tool and Die 
Manufacturing”; R. A. Perkins, secretary of Kear- 
ney and Trecker Corp., Milwaukee, on “Leasing Vs. 
Purchasing Equipment”: Jack Rausch of Rausch 
Mfg. Co., St. Paul, Minn., “Economies of Using 
Investment Castings”: J. C. Dixon, Pratt & Whit- 
ney sales engineer of West Hartford, Conn., “Tape 
Controlled Jig Borers”; and R. P. Lindgren. district 
manager, Lincoln Electric Co.. Cleveland. “Eco- 
nomic Applications of Are Welding Developments 
to Fabrication.” 


Vice President Long urged the conferees to 


utilize fully the magazine, books, literature. and 


meetings of the ASTE in cultivating “your most 
precious asset—a normal functioning mind.” Prof. 
K. J. Trigger, department of mechanical engineering 
of the University of Illinois and representative of 
the ASTE education committee, also spoke. Walter 
F. Loehwing. dean of the graduate college at SUI. 
welcomed the registrants. Prof. J. Wayne Deegan 
of SUI presided at the morning sessions; William 
S. Roush, chairman of Des Moines chapter. presided 
during the afternoon. 

Tool engineers’ wives attended a six-session pro- 
gram during the day. 


Driving home a point in his talk on “SAC Operation 
and Missile Use” is Col. Earl S. MacDonald (left). 
Offutt Air Force Base, Omaha, Neb. Tossing a joke 
over his shoulder during his coffee talk at lowa con- 
ference is Prof. K. J. Trigger of the University of. 
Illinois, member of the ASTE education committee. 
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Presentation of charter to new- 
est ASTE chapter, Central Con- 
necticut £148, is by 
President H. E. Collins to Chair- 
man Kenneth E. Sullivan at 
charter meeting April 2 in 
Waterbury Country Club. Hart- 
ford, sponsoring chapter, gave 
$250 to the new group of 198 
members. New officers, sworn 
in by Mr. Collins, also included 
John Cameron, first vice chair- 
man; Raymond Hanna, second 
vice chairman; Alred Fasula, 
secretary; and Frank Seidler, 
treasurer. National Director 
Phil Marsilius acted as toast- 
master and H. E. Linsley, of 
American Machinist, was the 
main speaker. 


TOOLS for SCHOOLS: New Government Program 


, machine tools—lathes, milling and grind- 
ing machines and related equipment—which are 
currently becoming excess to government require- 
ments, are slated to take a new lease on life with 
a stepped up industrial training program for the 
nation’s youth. Instead of clogging the industrial 
market, they will be channeled into manuai training 
labs. vocational machine shops, and industrial en- 
gineering department of secondary schools and 
colleges where much of the present equipment has 
been found to be either obsolete or inadequate. 
The announcement was made by H. B. McCoy, 
administrator of the Business and Defense Services 
Administration. Actual distribution will be handled 
by state agencies for surplus property within the 
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state. which work with the U.S. Department of 
Health, Education and Welfare. 

The BDSA, which assists in excess property dis- 
posal, will, through its Metalworking Equipment 
Division, review the schools’ needs with an eye to 
insuring that applicants receive equipment suited to 
their individual requirements. 

In the past twelve months, the changing pattern 
of defense production has made about 13,000 ma- 
chine tolls excess to government needs, a rate ex- 
pected to be equalled or exceeded in the future. 

In addition to expanded youth training facilities, 
the program has a defense mobilization aspect, in 
that it will result in a dispersal of machine tools, 
important in the event of attack on this country. 
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San Diego chapter's Alan M. Ful- 
lerton heads up the new slate of SPI 
officers as 1958 chairman 

Through Mr. Guerreiro’s efforts, in 
large part, committees of this SPI group 
have made notable progress toward the 
creation of standard techniques in plas- 
tic tooling for aircraft and also in the 
establishment of standard test methods 
for plastic tooling materials. 


Dresden Smith has recently become 
a registered professional engineer. He 
Is development engineer with Sperry 
Gyroscope Co. in Sunnyvale, Calif. He 
served as editorial chairman of Santa 
Clara Valley ASTE chapter and later 
as professional engineering committee 
chairman. He is a member of San Jose 
State College Engineering Alumni As- 
sociation. 


members 
in the 


Retiring National President Harold 
E. Collins of the Houston chapter was 
recently appointed to the National De- 
fense Executive Reserve Board of the 
Metalworking Equipment Division, 
United States Department of Commerce. 
As vice president and manager of for- 
eign operations of the Hughes Tool Co., 
Mr. Collins’ broad experience in the 
machine tool industry will make him a 
valuable addition to this board. The 
Commerce Department’s Metalworking 
Equipment Division has just been as- 
signed the task of evaluating the needs 
of the nation’s schools for machine 
tools, governmental surplus stocks of 
which are to be channeled to various 
levels of educational institutions in or- 
der to bring their equipment up to date 
and extend their facilities. 


Six members of Fond du Lac chapter 
have been promoted at the Giddings & 
Lewis Machine Tool Co. The changes 
affect the company and two of its divi- 
sions, both in Fond du Lac: 


Edgar L. McFerren has been named 
vice president-sales for the corpora- 
tion. He was formerly general mana- 
ger of the G&L and Hypro Div. 


George K. Cassady has been made 
general manager field sales for the cor- 
poration. Succeeding him as general 
manager of the Davis Boring Tool Div. 
is Walter B. Wigton, who has been 
chief engineer of the G&L and Hypro 
Div. Filling the position vacated by 


Mr. Wigton is Walter L. McCann, 


formerly assistant chief engineer. 


William M. Ritter was assigned the 
position of sales manager of the Davis 
Div. 


Harry C. Soukup is acting general 
manager of the G&L and Hypro Div.; 
he will continue also in his capacity of 
works manager of that division. 
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Fred Boller, Keystone chapter, has 
been promoted to senior product engi- 
neer at Daystrom Instrument Corp., 
Archbald, Pa. 

After six years as production engi- 
neer, Mr. Boller’s new position requires 
project leadership in development of 
new products. He was previously with 
H. A. Lougee, electronic consultant en- 
gineers firm of Boston, and Western 
Electric Corp. 


Hohman Plating & Mfg., Inc., an- 
nounces the appointment of Karl A. 
Wildason of Dayton chapter as sales 
manager. He will direct sales activities 
of Hohman’s solid film lubricants and 
production metal-finishing service. 

Prior to joining Hohman, Mr. Wilda- 
son was cofounder and operator of the 
Dayton Re-New Tool Co. 
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Fred Boller 


K. A. Wildason 


Reuben Cribbs, treasurer of Key- 
stone chapter, has been appointed sales 
engineering supervisor of El-Tronics, 
Inc., Mayfield, Pa. 

After six years as manufacturing and 
project leader- at Daystrom Instrument, 
project engineer at Jacobs Aircraft, 
tool engineer, with Avco, Lycoming 
Div., and four years as instructor at 
Clearfield Aviation Vocational School, 
Mr. Cribbs’ new duties will entail fill- 
ing position as chief estimator, assistant 
to factory manager, and acting as sales 
administrative consultant, dealing with 
factory and customer problems. 


Charles Karrer, Detroit chapter. 
and his brother Eugene have each won 
a Sloan fellowship in the executive de- 
velopment programs at Massachusetts 
Institute of Technology. Under the 
fellowships, they will attend an intensi- 
fied twelve-month course, designed to 
develop good industrial managers, 
drawing full pay meanwhile from their 
employers. 

Charles is chief process engineer at 
Detroit Diesel Co. and an assistant on 
the automation committee of ASTE 
Chapter 1. Eugene works for Ford 
Central Engineering. Both are gradu- 
ates of the General Motors Institute, 
Flint, Mich. 

The MIT scholarships set up by the 
former head of GM, Alfred T. Sloan, 
are not restricted to GM employees. 
They are given out annually to only 
about 36 men in the United States and 
are based on over-all records of scho- 
lastic, social, and community attain- 
ments. Charles is 35 and Eugene, who 
is a member of the Society of Body En- 
gineers, is 33. 


It has been announced by Trojan 
Industries that Nicholas Kondur of 
Chicago chapter has been named vice 
president and general manager, and 
elected to the board. 

Mr. Kondur has served in executive 
capacities with the Crane Co. as man- 
ager of the Methods and Equipment 
Div. He previously was general man- 
ager of various divisions of F. L. Jacobs 
Co. in Danville, Ill., and Traverse City, 
Mich. 

Prior to joining Jacobs. Mr. Kondur 
served General Electric Corp. as plant 
manager of the Pittsfield and Spring- 
field, Mass., operations. 


The appointment of Spencer D. 
Reed, Binghamton chapter, to admin- 
istrative assistant to the Endicott Plant 
superintendent has been announced by 
International Business Machines Corp. 

Mr. Reed started with IBM in 1937 
as a toolmaker. Since then he has held 
many positions in the firm from model 
maker in the engineering laboratory to 
a spot on the general manager’s staff. 
the position held just prior to his new 
appointment. 


Reuben Cribbs Spencer D. Reed 
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JACKSON—Retiring Chairman Glenn Barry (left) receives a presentation from the 
new officers of the chapter: William J. Levy, chairman; Julien J. VanMaele, first 
Fred Dutton, 


Darrel Hatt, 


Norman Peterson, treasurer. 


vice chairman; second vice chairman; 


ROCKFORD—Past Chairman Walter Fraser turns chapter 
gavel over to Chairman Marshall Samuelson. Other new officers: 
Ernest Norrman and Walter Lewis, first and second vice chair- 
men: Lawrence Geiger, treasurer; Lester Teachout, secretary; 
Leslie Monson, third vice chairman. —Kenneth R. Bookland 
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June 


Two-Day Seminar 
On Instrumentation 
Planned in Detroit 


New instrumentation requirements in 
metal-cutting will be the theme of a 
projected two-day seminar June 26-27 
at the Horace H. Rackham Auditorium 
in Detroit and the College of Engineer- 
ing, University of Michigan, Ann Arbor. 

The seminar will be jointly sponsored 
by the ASTE and the Foundation for 
Instrumentation, Education, and Re- 
search, Inc. The ASTE’s research and 
educational leaders will be responsible 
for providing four or five participants to 
present papers on the first day of the 
seminar concerning “Control Problems 
in Industry.” The second day of the 
program will consist of additional tech- 
nical papers presented by leading re- 
search, industry, and education people, 
and an open forum discussion.. The con- 


ference fee will be $25, including meals 
and collected papers of the program. 

The seminar aims to unearth some 
possible projects for research in metal- 
cutting instrumentation and, in addition, 
to test the idea of a subsequent larger 
national symposium on the subject. An 
exchange of thoughts and information 
is the basic goal of the seminar. 

Instrumental in planning the con- 
ference were Lloyd E. Slater of FEIR; 
Professor L. V. Colwell and R. E. Car- 
roll of the University of Michigan; and 
Gilbert E. national education 
director of the ASTE. 


secretary; and Seeley. 


LITTLE ROCK—Literally backing up new chairman, Clarence 
Reed, are (from left) Garland Shepherd, first vice chairman; 
John Jones, second vice chairman; and Marion Harden, treas- 
urer. New Secretary Gordon Cooper was not present. 

—B. Foster 
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CENTRAL PENNSYLVANIA—Forty-seven students from Scotland School were the 
special guests of the chapter for a tour of the U.S. Naval Ordnance Plant in York, Pa. 
Dr. O. Meredith Parry, principal of William Penn High School, spoke to the group. 

—Harold B. Berra 


New Chapter Officers Are Listed 


Cexrrat Connecticut: Ken Sullivan, 
chairman: Raymond Hanna. second 
vice chairman; Alfred Fasula. secre- 
tarv: Frank Seidler, treasurer. 


Fort Wayne: Richard G. Shaw. 
chairman; Alfred E. Peterson. first 
vice chairman; Robert H. Bienz. see- 
ond vice chairman: Elmer W. Pfister. 
secretary: D. Allen Bauer. treasurer. 


Granite State: Fred Wakefield. 
chairman; Robert Ellison, first vice 
chairman; Richard Downing. second 
vice chairman; Dennis Haine. secre- 
tary: Rudolph Fanaras, treasurer. 


Lirrte Ruopy: Gilbert Stafford, 
chairman; Bertrand Guindon, second 
vice chairman: Maurice Schoos. secre- 
tary; Richard Kilbane, treasurer. 


Western Micnican: James R. Wag- 
ner, chairman: James J. Rost, first vice 
chairman; Edwin Stouten, second vice 
chairman; Harold D. Wind. secretary; 
Ivan J. Haan. treasurer. 


BirmincHamM: Walter Krug. chair- 
man; William R. Gillies, first vice chair- 
man; Homer Hooper, second vice 
chairman; J. E. Wilkinson, secretary; 


William E. Webster. treasurer. 


Houston: S. E. Rees. chairman; C. 
K. Hay. first viee chairman: Harry 
Betts, second vice chairman: A. G. 
Meyer, Jr.. secretary; A. F. Huge. Jr., 
treasurer. 


La Crosse: Elden Bruha, chairman: 
William Nichols, first vice chairman: 
Burton Hanson, second vice chairman: 
Ervin Crogan, secretary: Orville Kile. 
treasurer. 


Lima: Gene Siferd, chairman: Vince 
Spahr, first vice chairman; Don Cox. 
second vice chairman; Bill Waters. sec- 
retary; Wilbur Brillhart. treasurer, 
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H. O. Fullam. chair- 
man: W. De Maris. first viee chairman; 
L. Horoff. second vice chairman; H. J. 
Lueders. secretary; E. A. Lund, treas- 
urer. 


PHoenix: Walter Noren, chairman: 
John Hamay. first vice chairman; Ju- 
lian Wille. second vice chairman; Wal- 
ter Cole. secretary: Titus Zomborean, 
treasurer. 


Areanta: H. P. Ulrickson, chair- 
man: Ray Culver. first vice chairman; 
Ed Dattler. second vice chairman; Wil- 
liam Matthews, secretary; Paul Kight. 
treasurer. 


BINGHAMPTON: Charles King. chair- 
man: Robert Carbrey. first vice chair- 
man: P. J. Adamek. second vice chair- 
man; Glynn Williams, secretary; Jo- 
seph Pokorak. treasurer. 


Boston: John Morosini. chairman: 
Nick Julianni. first vice chairman: Jo- 
seph D’Avella. second vice chairman; 
Jack McAvoy, secretary; Seymore 
Benedetto. treasurer. 


Cincinnati: Julius Steinhoff. chair- 
man: Broadus Rusk. first vice chair- 
man: Frank H. Houston. second vice 
chairman: Frank Kutz. seeretarv: Jo- 
seph Williamson, treasurer. 


Des Moines: William Roush, 
chairman; Oscar A. Olson, first vice 
chairman; Don Waggoner, secretary; 
Walter Cocks. treasurer. 


ELKHART-GosHEN: Charles N. Wolf, 
chairman; Charles F. Kelly. Jr.. first 
vice chairman; William Selick. second 
vice chairman; Robert L. Claybaugh, 
secretary; Edward E. Long, treasurer. 


Evansvitte: Herman Muehlbauer, 
chairman; Charles Hinman, first vice 
chairman; John Schaus, second vice 
chairman: Paul Bertram, secretary; 
Walter Lockmueller, treasurer. 


Sacramento: Arthur  Dzigorski. 
chairman: Robert E. Dailey. first vice 
chairman; Edwin J. Hofferber, second 
vice chairman: Jack L. Lowrey. secre- 
tary; Raymond Goundry, treasurer. 


Sacinaw Pete Duch, chair- 
man: Frank Faga, first vice chairman; 
Kent Arnold. second vice chairman: 
Elmer Mieskowski. Secretary: Nick 
Bereznofl. treasurer. 
SAN ANTONIO: c H. Chiodo. chair- 
man; W. A. Lange, first vice chairman: 
J. B. Frix, second vice chairman; Rich- 
ard Pierce. secretary; Joe Gueldner. 
treasurer. 


SoutH Fred Goss. chairman: 
Richard Wachs. first vice chairman: 
Tony Hoefle. second vice chairman: 
Robert Slack. secretary: Richard 
Marshman, treasurer. 


SOUTHEAST KANsas: Rex B. Sears. 
chairman; Fred Savage, first vice chair- 
man; Bernard Wade. second vice chair- 
man; Warren Welch. secretary: John 
Mahaffy. treasurer. 


SPRINGFIELD, Forrest D. Hodge. 
chairman; Donald A. Korte, first vice 
chairman; Robert C. Newell, second 
vice chairman; Roy Kern, secretary: 
Robert N. Woods. treasurer. 


SPRINGFIELD, Mass.: George H. Foy, 
chairman; Allen H. Johnson, first vice 
chairman; Thomas E. Ruddeforth. sec- 
ond vice chairman; Joseph P. Giblin. 
treasurer; Andrews Clark. treasurer. 


Lone Beacu: C. W. Ward. chair- 
man; G. C. Allen, first vice chairman: 
I. P. Also. second vice chairman; C. 
D. McNealy, third vice chairman: L. 
W. Allen. secretary; O. E. Mueller. 


treasurer. 


Lone Istanp: Jerome Barfus. chair- 
man; Sheldon Meyers, first vice chair- 
man: Don Griffing. second vice chair- 
man; William H. Bruning. secretary: 
Charles H. Vanderhoof, treasurer. 


Mempuis: Floyd Garner. chairman: 
Roy Beers. first vice chairman: Rich- 
ard Christman, second vice chairman: 
Walter Rickard, secretary; Henry Kidd, 
treasurer, 


Tri-Cities: Albert C. Vande Walle. 
chairman; Robert M. Larson, first vice 
chairman; Clifford C. Vogt, second vice 
chairman; Don Johnson, secretary; 
Louis Benson, treasurer. 


Hartrorp: Paul Dillberg. chairman; 
Paul Pick, first vice chairman; How- 
ard Wheeler. second vice chairman: 
Doug Proctor, secretary; Lee Giardi. 
treasurer, 
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Edward J. Huttenga | 
Honored at Muskegon 


Muskegon chapter’s Outstanding 
Achievement Award has this year been 
presented to Edward J. Huttenga for 
his unstinting contribution of time and 
effort to promote Society activities with- 
in the community. 

Mr. Huttenga. who is director of vo- 
cational guidance for Muskegon Public 
Schools, arranged the chapter’s Student- 
Industry Day program, attended by 350 
high school and college students in the 
Muskegon area. This highly successful 
event was described at length in the 
January issue. page 143. 

Mr. Huttenga’s award was based not 
solely on his efforts in organizing the 
student program, however. He has also 
helped promote adult education classes. 
sponsored by the public schools and the 
Muskegon Manufacturers Association. 
with emphasis on.tool engineering and 
industrial management. The local 
ASTE chapter voted unanimously to 
support this adult program. and many 
members have enrolled in it. 

Two years ago. Mr. Huttenga was 
instrumental in setting up a coopera- 
tive pre-engineering course the 
Muskegon Community College. Thir- 
ty-one students enrolled the first term, 
attending classes in the morning and 
working in the afternoon in plants spe- 
cializing in their particular fields of en- 
gineering. Students will continue on a 
four-year college engineering course. 


D. G. Fredricksen 


Disney Consultant 


Speaks on Space Age 


Dr. Heinz Haber. chief science con- 
sultant of Walt Disney Productions and 
noted lecturer and author. captivated 
an audience of 134 San Fernando Val- 
ley members with the subject “Why 
Should We Conquer Space?” He de- 
scribed how simple it would be for 
either of the dominant world powers to 
contaminate outer space by exploding 
fragmentary missiles in orbit. thereby 
creating orbiting particles which would 
jeopardize man’s adventure into outer 
space. 

Dr. Haber stressed the importance 
of educating young scientists in plan- 
etary engineering so that satellites could 
be used for peaceful purposes such as 
the study of the earth’s atmosphere. 
Informative data collected by tape rec- 
ordings from orbiting satelites could 
furnish information capable of con- 
trolling weather. varying the paths of 
hurricanes. and thus solving water prob- 
lems benefiting millions of people. 


Robert E. Ditrick 
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LOUIS JOLIET—Vice president Dale Long (left) congratulates newly installed offi- 
cers: (from left) Donald F. Domnick, first vice chairman; Paul E. Wasser, chairman: 
William L. Neuman Jr., second vice chairman; J. Willard Drazy, treasurer; and 
Robert E. Rice, secretary. —Harry Colburn 


SAN FERNANDO VALLEY—Newly elected officers happy at the prospect of the 
forthcoming term are (from left) Glen Crider, secretary; Robert A. Edgecomb, second 
vice chairman; John R. Bethune, chairman; Tommy Tomlinson, first vice chairman; 
and Sam C. Longo, treasurer. —R. E. Ditrick 


TRENTON-DELAWARE VALLEY—Shown from left are new officers Robert Poole, 
secretary; Morris Bahr, first vice chairman; and Robert Petersen, chairman, being 
congratulated by Richard Nolan, retiring chairman backed up by Edward Londahl, the 
second vice chairman. Treasurer Konrad Richter was not present for the picture. 
—C. H. Meyer 
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SANTA CLARA VALLEY—Frank J. 
Lamphere of the Charles Bruning Co. 
explained what optical tooling offers to 
tool engineers, illustrating his talk with 


an industrial academy award movie 
showing the principles of optical tools 
for measuring, aligning, and positioning. 
Mr. Lamphere was a member of the 
original aircraft optical tooling panel of 
the Aircraft Industry Association. 

—G. N. Major 


Detroit 


At the Mar. 20 meeting in the Rack- 
ham Building, Kenneth C. Butterfield. 
staff master mechanic for Chrysler 
Corp., spoke on “Tool Engineering, the 
Stepping Stone to Careers in the Auto- 
motive Field.” Mr. Butterfield discussed 
the various departments and sections in 
which the tool engineer would fit in 
order to progress into the management 
level; how the tool engineer is 
allied and/or related to the various 
departments in the automotive industry. 
Following his presentation a movie was 
shown on the activities at the Chrysler 
Proving Grounds at Chelsea, Mich. 


also 


Mississippi 

At the installation meeting Mar. 15. 
held at the Heidelberg Hotel, G. R. 
Calla, president of Dilworth: and 
Thurston Walls, professor economics. 
Milsaps College, spoke on “Economic 
Trends of Today.” Their talk was ac- 
companied by tool and die film. 


Lima 


On Mar. 20, installation night at the 
Clemans Bldg., 70 members heard 
Harry F. Fussner, sales manager of the 
Threading Tools Div., The National 
Acme Co., disctss thread rolling, chas- 
ing and burnishing inside and outside: 
also the machinery, rate of production 
and problems invglved in the above 
processes, His talk was highlighted by 
the use of slides and actual production 
parts. 
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North Shore 


“Modern Tooling—the Key to Re- 
ducing the High Cost of Producing 
Accurate Holes” was the subject of a 
technical talk given by G. Thomas 
Hearn, manager of DeVlieg Microbore 
Div. of DeVlieg Machine Co.. at the 
Mar. 11 meeting at Lynn Yacht Club. 
A short film on “Hunting in New- 
foundland” followed Mr. Hearn’s pres- 
entation, 


Jackson 


At the Arbor Hills Country Club on 
Mar. 17 members heard Malcolm F. 
Judkins gave a talk on “Nuclear 
Energy.” 


Golden Gate 


John Gibson, product manager for 
Reliance Magnesium Co., was the 
speaker installation night Mar. 19 at 


Spenger’s Fish Grotto. His subject, 


Piedmont 


A buffet dinner, annual dinner dance 
and installation of officers were the 
main Thomasville Woman's 
Club. Saturday evening. March 15. 


events at 


Riverside 

Ben Berlien, national director of 
ASTE, gave an informative talk on 
“Mechanical Properties and  Heat- 
Treatment of Steels” at the Mar. 11 


meeting held at Mike’s Cafe. Following 
Mr. Berlien’s talk, new officers for the 


coming year were installed. 


Milwaukee 


At the Mar. 13 
held at the American 
Hall. 120 members 
Suchanek of Sundstrand 
Products Co. talk on magnetic devices 
holding workpieces for ma- 


meeting, 
Memorial 
Frank L. 


Magnetic 


technical 
Serb 


heard 


used for 


“New Era in Tooling through Magne- chining operations. His talk was ac- 
sium.” was heard by 105 members. companied by movies. 
activities 

Atlanta 148 Louis Joliet 149 
Binghamton 148 Memphis 148 
Birmingham 148 Milwaukee 150 
Boston 148 Mississippi 150 
Central Connecticut 148 Muskegon 149 
Central Pennsylvania 148 North Shore 150 
Cincinnati 148 Philadelphia - 148 
Des Moines 148 Phoenix 148 
Detroit 147, 150 Piedmont 150 
Elkhart 148 Riverside 150 
Evansville 148 Rockford 147 
Ft. Wayne 148 Sacramento 148 
Golden Gate 150 Saginaw Valley 148 
Granite State 148 San Antonio 148 
Hartford ‘ 148 San Fernando Valley 149 
Houston ... 148 Santa Clara 150 
Jackson 147, 150 South Bend 148 
LaCrosse omisn Southeast Kansas 148 
Lima ... 148, 150 Springfield, Ill. 148 
Little Rhody ; 148 Springfield, Mass. 148 
Little Rock Sia 147 Trenton-Delaware Valley 149 
Long Beach 148 Tri-Cities 148 
Long Island a 148 Western Michigan 148 
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SPECIAL EVENTS 


ASTE West Coast Tool Show. 
Sept. 29-Oct. 3, Los Angeles Shrine Ex- 
position Hall. 

Automation Seminar, Penn State. 
June 9-13. Penn State University, Col 
lege Park, Pa. 


Instrumentation Seminar. 


Position Wanted 
EXECUTIVE ENGINEER — Twenty 


years’ diversified experience in finan- 
cial, sales, engineering and production 
in the metal fabrication and machine 
tool industries. Seasoned in large ap- 
pliances, automotive, plastics—extru- 
sion, laminated phenolics, compression 
molding. Write to: Box 118, News 


June 26-27, Detroit and 
Michigan, Ann Arbor 


University of 


Dept., The Tool Engineer, 10700 Puri- 
tan Ave., Detroit 38, Mich. 


CHAPTER MEETINGS 


PLACE 
Akron. Loyal Oak 
Binghamton. Hillendale Country 


California State Polytechnic Col- 
lege. 7:30 pm 


Chautauqua - Warren 
Farm. 1 pm 


Des Moines. Golf & Country Club. 


Spencer 


Hamilton District. Dundas Golf 
& Country Club. 9 am 
Jackson. Cascade .Golf Course. 
Lehigh Valley. Hotel Traylor. 


Little Rock 


Hank’s Dog House. 


Long Beach. New Petroleum Club 

Louisville. Western Lanes. 9 am 
to 1 pm 

Mansfield 


J 


Round Lake 
e 
Merrimack Valley. Andover Coun 
y Club. 7 pr 
Mississippi. King Edwards Hotel 
7 pm 


tr 


Montreal. Lasalle 
try Club 

Muskegon. Prospect P 
Lake. 6:30 pm 

Northern Massachusetts. Twisters 
Fun Club Recreationai Area 
Orange, Mas 10 am 


Northwestern Pennsylvania. Amer 


ican Legion Home. 6:30 pm’ 


Paterson 
7:15 pm 
Peoria. Vor 


taurant 


i 


Philadelphia 
Franklin 
Phoenix. De 


Portland, Me 


p 


Portland, Ore. 

Riverside. Dinner Horn. 6 pm 

Rochester. Barnard’s 
Exempt. 8 pm 

Rockford. Mauh-Nah-Tee-See 
Country Club 12 pm 

Santa Ana. 
Anaheim 


Firemens 


Palms Restaurant in 
6:30 pm 


Italian 
Club. 


Trenton Delaware Valley 
American Sportsmans 
1 pm 

Tri-Cities 
Club 

Worcester. Leice 
Club 


Springbrook Country 


June 1958 


June 


13 


PEAKER 


Donald M. Laflin 
Giddings & Lewis 
Machine Tool Co 


Harry Conn, Scully- 
Jones Mfg. Co. 


Representative of 
Teletype Corp 

Tom Vajda, Lockheed 
Aircraft 


Russell F. Novy 
Lindberg Engineer 
ing Co. 


Lester R. Moskowitz 
L. R. Moskowitz & 
Associates 


B. A. Rogers, Texas 
Engineer & Experi- 

tation 

I. M. Levitt 
Fels Planetarium 

R. E. McKee, R. K 
LeBlond Machine 
Tool Co 

Charles D. Brown 
DieElectric Products 
Co 


ment 


William Busch 
L & S Co 


Wm. K. Lear 
Rosan Inc. 


SUBJECT 


Golf outing 


econd annual outing 


Tape Control Machining 


Annual stag picnic 

Economics of Tooling and Manu- 
facturing 

Annual field 
dinner 


Joint outing with ASM chapter 


day with golf and 
Ladies night; social hour 
Metallurgy 

Methods for Missile Manufacture 
Bowling 

Picnic 

Ladies night 


Heat-Treating under Controlled 
Atmospheres 


olf tournament 
dance 
outing 


Ise of Permanent 
Automation 


Magnets 


Plant tour 


Atomic Energy and the Too! En 
gineer 


Trip to the Moon’ 
niaht 


annua ACIE 


cience and Application of Metal 


Cutting 


High Frequency, Transm 
Filtering Devices, Antenna 
ter Plant tour 


adies night 


L 
Flo-Turn Applications 


nual golf stag 


General 
Fasteners. 
design 


Application 
Awards 
contest 
Annual picnic 


Golf tournament, banquet 


Annual outing 


HARTFORD—Carl G. Erickson (left), 
tool control engineer for Pratt & Whitney 
Co., West Hartford, Conn., is shown re- 
ceiving his company’s Charter Oak Award 
from Edward P. Gillane, Pratt & Whit- 
ney president. The award plus an honor- 
arium of $50 was presented to Erickson 
for his authorship of “Powder Metal 


Shanks Reduce Chatter,” which appeared 


in the March TOOL ENGINEER. Erick- 
son has been an ASTE member since 
1952, and is also president of the Society 
of Carbide Engineers for 1958. 


Obituaries 


Harry M. Adams, Detroit, consultant 
for Chrysler Corp. 

Milton G. Bonner, Toledo, sales 
engineer for Morse Twist Drill Co. 

Robert L. Dzibinski, Milwaukee. 
senior tool designer for Inland Steel 
Products Co. 

Eugene R. Necker, Paterson, -tool 
allocator, Wright Aeronautical, Wood- 
bridge, N. J. 

Melvin H. O'Dell, Saginaw Valley. 
toolroom supervisor, Lufkin Rule Co. 

Omer C. Overholser,  Elkhart- 
Goshen, assistant purchasing agent, 
Holdman and Collet. Inc. 

Myron C. Sausaler, Lorain County, 
supervisor, Timms Spring Co., Elyria, 
Ohio. 

Howard C. Shear, Denver, plant su- 
pervisor, Flexoveyor Mfg. Co. 

William F. Wise, Detroit, April 18. 
Mr. Wise was president of Scotten Mfg. 
Co.. Shop Tools, Inc.. and Republic 
Realty Corp. He 
president of Ex-Cell-O Corp. and vice 
president and director of Aveo Mfg. Co 
He belonged to the Society of Auto- 
motive Engineers. 


was formerly vice 


Merrimack Tour 


Members toured the Western Electric 
Co. plant at North Andover, Mass., on 
April 3. They saw three movies: “Tools 
of Telephony.” “Voices Under the Sea,” 
and “Arctie Activities.” 


151 


‘ 
y 
21 
20 
8 
> 
12 
14 
5 
2 
18 G 
28 A 
Mheuser-Busch, Inc 16 
Institute 8 pr 
ert H Hotel. 7 pm 9 - 
7 om A 
26 
3 f Rosan 
| 
for tool 
| 
> 
14 
try 1 


Vascoloy- -Ramet Corporation 


Subsidiary of Fansteel Metallurgical Corporation 


840 Market Street e Waukegan, Illinois C-664 
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COMBINED MACHINING OPERATIONS 
SPEEDS CRANKSHAFT PRODUCTION 


To simplify handling, increase efh- 
ciency of part production and improve 
versatility in machining forged steel 
crankshafts, Caterpillar Tractor Co. has 
condensed two machining operations 
and added specially designed mount- 
ing plates. 

To meet its needs, the company pro- 
cesses in the same department crank- 
shafts in 1] sizes of types ranging from 
Presently these 
forged steel crankshafts are handled on 


four to six throws. 


a single machine with tooling almost as 
simple as that for changing a cartridge 
clip on a rifle. The machine is a Wickes 
36-inch 
bearing lathe. Manned by one operator. 
it cheeks. turns and fillets all bearings, 


double-housing. center-drive 


flanges and stub ends of each crank- 
shaft simultaneously. 

Until recently. two machines were re- 
quired to handle the work—a center 
drive lathe for turning bearings. flanges 
and stub ends. and a double-end drive 
machine to turn all remaining inter- 
mediate bearings. Tooling involved as 
many as 33 cutting tools while accuracy 
of setup depended on abilities of an 
operator at each of the two machines. 

(An example of the new technique is 
a 505-lb forged steel crankshaft from 
which, during the roughing operation, 
the machine removes about 36 in. of 
stock or about 67 lb of metal. Power 
is supplied by a constant horsepower, 
two-speed motor. 


Shifting to another type and_ size 


June 1958 


crankshaft is simple—retooling consists 
only of removing a special mounting 
plate. which holds the necessary cutting 
tools, and remounting another. Mount- 
ing plates are all pretooled for each 
type and size crankshaft to be machined 
and stocked in the tool crib. 

For the machining operation, crank- 
shafts are spotted by a floor conveyor 
running parallel in front of the ma- 
chine. Work is lifted by crane. A crane 
places work on the loading rack at 
right of the automatic. After one crank- 
shaft has been completely machined. a 
pushbutton controlled hydraulic loader 


Tool changes involved in roughing 
different size crankshafts at Cater- 
pillar are simplified by this special 
mounting plate for cutting tools. 
Sturdy gang tools enable the Wickes 
automatic to cheek, turn and fillet all 
bearings, flanges and stub ends of a 
erankshaft simultaneously. 


unloads it from the left and pieas up 
the next piece from the right 

Once in the machine, the crankshaft 
is chucked on previously milled spots 
and turned at speeds from 18 to 24 rpm. 
Pool life. with the special high-speed 
form tools used. ranges from 10 to 50 
erankshafts. Tools have a top rake of 
15 deg and cutting rake of 7 deg. 

\fter initial manual adjustment, feeds 
compensate automatically to meet what- 
ever metal hardness condition is en- 
countered in various lots of crankshafts 
or for changed crankshaft specifications. 
Feed mechanism is controlled electrical- 
ly by adjustable cams working off the 
slides. 


FASTER ROTOR PRODUCTION 
WITH FLAME CUTTING 


Better brake rotors for jet aircraft 
Alpha 


Industries as a result of standardiza- 


are being produced faster at 


tion on flame cutting. The job former- 


ly was fabricated by machine tool 
culting in six part segements—now ii 
Is produc ed in one piece, 

Production problem which had to be 
solved was whether 18 slots only ‘4.-in. 
wide could be accurately flame-cut 
Performance of the precision cutting 
project required development of a 
new production method which hinged 
an ability of an Oxweld cutting ma- 
chine and twin torches to make close 
tolerance shots '4-in. wide in the steel 
blank. 

Engineers of Alpha and Linde Co. 
worked this production sequence: 
Two rotor profiles are Simultaneously 
flame-cut by a CM-15-36 cutting ma- 
chine from the “«-in. thick steel blank 
The machine mounts twin cut- 


ting torches side by side on a special 
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ORTMAN-MILLER 
Launches Another 
Star Performer 

The 0-M Automation 


Heavy-Duty Air and Hydraulic Cylinders 
1000 PSI Hydraulic — Series RH 

200 PSI Air — Series RA 

available in 1/2” to 8” bores 


Meets JIC and Automotive Industry 
“Automation Standards” 


Any resemblance between a guided missile 
and an O-M AUTOMATION cylinder is 
purely coincidental. However, each stands 
as a symbol of progress in its own field. 


In the Series RA and RH air and hydraulic 
cylinders O-M has incorporated many ad- 
vanced features in an extremely rugged line 
of cylinders designed to meet automotive 
industry specifications for Automation cyl- 
inders. The advanced design of these 
cylinders makes them well suited for severe 
applications in all types of machinery and 
equipment. 


For detailed information, consult your 
local O-M representative or see our new 
catalogues No. 107 for Air Cylinders— 
No. 108 for Hydraulic Cylinders. 


Mail coupon below for your copy! 


ORTMAN-MILLER MACHINE CO. 


13 43rd Street, Hammond, Indiana 


CD Hove representative call 
© Send Bulletins 107 and 108 


Compony____ 
Address 
City 


Zone Stote 
INDICATE A-6-154 
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Slots '\,4-in. wide are precision-cut in 
4g-in. thick steel plate with the cutting 
torch. 


90-deg adaptor bracket. The torches 
are guided by magnetic tracing equip- 
ment to assure maximum = accuracy 
along the 18-in. inner and 42-in. outer 
circumference of the rotor blank. 

Rotor blanks then are annealed and 
24 holes drilled in each blank. Drilled 
blanks are placed on a rotating posi- 
tioner and the cutting machine and the 
cutting torches combine to handle the 
precision flame-slotting operation. The 
cutting torch 36 in. of circum- 
ferential are slots and 12 in. of radial 
slots 
slotting per rotor. Only 11 minutes is 
required for slotting. 


slices 


a total of 48 in. of exact “Me-in. 


Following the slotting operation, ro- 
tors again are annealed and then rough 
ground, broached, countersunk, heat 
treated, finish ground and deburred. 


GUN DRILL PRINCIPLE 
SPEEDS BORING OPERATION 


To keep pace with other machining 
advances which speed modern produc- 
tion, Hartford Empire Div. Plant 3 of 
Emhart Mfg. Co. has adapted the prin- 
ciple of gun drilling to produce short 
and extremely accurate holes on boring 
machines. Results demonstrated 
effectively that special machines are not 


have 


essential to achieve successful straight 


and round holes with excellent finish. 

Among ten different pieces that are 
gun drilled on a turret lathe as a rou- 
tine practice at Hartford Empire, is a 
cast-iron part requiring a gun-drilled 
hole 145%-in. long and 1% in. in diam- 
eter. The part is chucked in a Jones 
& Lamson turret lathe on the large. 
previously turned diameter. The op- 
posite end is then turned to fit the 
bearing of an outboard support. Spot- 
ting, drilling and boring a hole 1 in. 
deep the same size as the gun drill pre- 
pares the part for the gun drill which 
then is used to complete the hole. This 
particular piece (which is illustrated) 
is drilled on a turret lathe at 253 rpm 
with a feed of 0.005 ipr. The drill used 
incorporates carbide insert tip. 

Savings in machining cost on this 
part has been estimated to be at least 
$9 per part as compared to previously 
used procedure. Scrap losses are con- 
siderably less than when it required 


seven separate operations to make the 
holes. 
Formerly, after rough turning the 


large end and facing the flange. the 
flange end was chucked and a gun drill 
was used to drill a 1%%-in. hole with a 
different setup. The hole then was 
reamed to fit a broach, and the hole was 
broached to 1.252/1.250 in. Next. the 
part was put on an arbor and the large 
diameter and flange finished turned. 
Then it was turned around and the op- 
posite hub end faced. A groove for an 
0-ring was machined on the stub arbor. 

As a consequence, these engineers 
point out that the finest lathes. which 
have adequate power and latest type 
throwaway carbide insert tools operat- 
ing at high speeds, are not being used 
to best advantage when machine opera- 
tions include hole drilling. 


EXTRUSION PROCESS 
SLASHES WHEEL COSTS 


A method of extruding wheels around 
turbine blade roots by a heavy forging 
press is realizing tremendous cost sav- 
ings at Ford Motor Co. The process 
could obsolete Ford’s present practice 
of producing turbine and compressor 
rotors for jet and gas turbine engines 
by close tolerance broaching of both 
blade roots and blade root cavities. 

Calculations show that wheels up to 
30 in. in diameter can be produced 
by the process with a forging press of 
about 30,000 ton capacity. 

According to Lester I. Webb. engine- 
er who developed the process, it was 
found during the search for a new 
method that “early experiments with 
clay were so successful that (engineers) 
were able to move directly to steel 
processing without in-between steps.” 
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Consequently, turbine wheels already 
ire being produced by Steel Improve- 


ment and Forge Co. in cooperation 
with Ford Engineering Research. A. 
H. Milnes, executive vice-president of 
the company, revealed that his firm is 
negotiating contracts to produce 6 and 
9 in. axial turbine wheels at less than 
$100 each plus cost of blades. 

Present methods involve close toler- 
ance broaching of both turbine blade 
roots, in a fir tree configuration, and 
the blade cavities into which they fit. 
Tolerances for some jet engine tur- 
bine and compressor wheels range down 
as low as 0.0005 in. 

With the extrusion process, broach- 
ing operations on the turbine blade root 
are unnecessary. If the airfoil blade 
meets specifications. the root end only 
need be in its original cast or forged 
shape. 

An outside ring and an inner die are 
used to position the blades. Once pro- 
perly aligned and indexed, space be- 
tween the blades is filled with steel al- 
loy that melts at approximately 700 F 
and which is allowed to solidify. The 
inner die then is removed and _ hot 
billet is extruded over. under and 
around the blade roots to make the 


wheel essentially complete. Only re- 


Four steps in the method to produce 
finished turbine wheels at a fraction 
of their present cost to Ford Motor Co. 
include a billet (top left) that is 
heated and extruded over and around 
blade roots to form the wheel hub; 
(top right) blades sealed in steel alloy 
after having been positioned and in- 
dexed; (lower left) completed wheel 
with the billet extruded around the 
blade roots; (lower right) wheel with 
steel alloy removed from between air- 
foil blades prior to face machining to 
remove excess wheel hub metal. 


latively minor machining is necessary 
to remove excess metal from the tur- 
bine wheel faces. 


TAPE CONTROLLED EQUIPMENT 


ACCOMPLISHES 


Two sculptured wing skin panels for 
the Boeing B-52G Stratofortress are 
being produced simultaneously on a 
2-80 ft Kearney & Trecker skin mill. 
All intricate motions of the giant mill 
are controlled by information on a 
magnetic tape. The integrally-stiffened 
wing panels are machined to extreme- 
ly close tolerances. 


INTRICATE SKIN MILLING JOB 


This skin mill is one of eight elec- 
tronically controlled machines at Boe- 
ing’s Seattle and Wichita plants which 
are using three such skin mills, three 
profile mills and two automatic rivet- 
ers in production of the Stratofortress. 
Company officials point out that exten- 
sive use of such machines is allowing 
production at significantly reduced costs. 


HOW TO GET 
MORE 


FOR YOUR 


CASTING DOLLAR 


Accurate analysis of your casting costs 
should include a thorough knowledge 
of the scope of your suppliers’ opera- 
tions. Monarch’s new brochure gives 
you an informative guide to our modern 
manufacturing methods. 


Ww Growth of casting usage 

W Plant facilities and services 

® Aluminum permanent mold castings 
V Aluminum and certified zinc diecastings 
WV Automated permanent mold trimming 
Mechanized diecast trimming 

W Secondary machining operations 

Custom finishing 

W Exclusive Monarch finishes 

Casting engineering analysis 
Production control 


Send for your copy today. 


MANUFACTURING 
in MOLTEN 


ACHIEVEMENTS 
ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 


9205 Detroit Avenue Cleveland 2, Ohio 
INDICATE A-6-155 
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eoefrom standard machine 
elements and Sundstrand 
“Engineered Production” 


@ Basic machine unit in this Sundstrand transfer line is ‘the production Proved avto- 
matic lathe, specially tooled to provide i t . Support of 
the workpiece close to the cut, plus the inherent rigidity of ‘the Sundstrond design, 
combine to eliminate chatter and improve tool life. 


@ Third—thru type conveyor is provided for moving parts from one station to the 
next. Conveyor can be inclined for gravity movement or use positive feed. 


@ Next, is added the handling system (above right) that lifts work from conveyor 
automatically and positions it precisely between driving chuck and live center. 


THE RESULT is this eight station 
transfer line using carbides for 
roughing at stations 1-4 and ce- 
mented oxide tools at stations 5-8 
for finish turning. Production is 
over 200 camshafts per hour at 80% 
efficiency. 

That's how Sundstrand 
“Engineered Production” plus unit 
construction combine to give you 
the best buy in high production 
machine tools. Because the basic 
elements are “production proved” 
you're sure performance will meet 
or exceed specifications. 


For more examples of 

Sund strand cost-cutting 
transfer lines, write today 
for your copy of Bulletin 792, 


SUNDSTRAND macnine co. 


2640 ELEVENTH ST., ROCKFORD, ILLINOIS 


AUTOMATIC LATHES SIMPLEX RIGIOMILS DUPLEX RIGIDMILS TRIPLEX RIGIDMILS SPECIAL MACHINES 


Wi | |} 
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Gun Type 
Drilling Machine 


\ vertical gun type drilling machine, 
designated Model 2G, produces extreme- 
ly straight, accurate and smooth holes at 
fast production rates in a single opera- 
tion with continuous feed in materials 
that ordinarily work-harden during ma- 
chining. Hole finish from 4 to 8 micro- 
inches can be obtained in most materials. 


and size ordinarily can be held to within 
a few tenths of a thousandth of an inch. 

The vertical spindle type machine 
lends itself to multiple spindle opera- 
tions. Also, one gun drilling spindle can 
be combined with standard drilling 
spindles on a common base so that op- 
erations requiring one gun drilled hole 


and one or more regular holes can be 


performed at the same time. Odd shaped 


1958 
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pieces that cannot be rotated can be 
drilled with the Model 2G, since the 
gun-type drill itself rotates. 

Because of the machines’ sturdy con- 
struction and its available high speeds. 
the latest advances in carbide tipped 
gun drills may be utilized. 

Feed to the spindle is accomplished 
through a magnetic clutch which may 
be remote controlled and can be cCoor- 
dinated into automatic cycling opera- 
tions, 

Rated capacity of the machine is °<- 
in. Holes to a depth of 745-in. may be 
drilled depending upon the size of tool 
and material. All types of materials. in- 
cluding aluminum. cast iron, bronze. 
stainless and all other steels can be 
drilled. 

Edlund Machinery Co.. 48 Huntington 


St.. Cortland. N. Y. T-6-1 


Welding Machines 


Three welding units in 200, 300 and 


500-amp models for a-c or d-e. inert 
welding applications provide a_ wide 


range of working amperages that can 
be obtained accurately by a control dial 
while the machines are in operation. 
High frequency control speeds striking 
and stabilizes the are whether a machine 
is operating in the low. middle or ex- 
treme ranges. The machines can be set 
up for: metallic are a-c or d-c straight 
or reverse: Heliare a-c or d-c straight 


or reverse; automatic Heliare a-c or 
d-c; sigma or spot welding a-c or d-c. 
Spot gun controls as well as a remote 
control device are available as optional 
equipment on each unit. . 

Model A2000AD has an a-c 
from 7 to 275 amp and a d-c range from 
7 to 200 amp: Model A3000AD has an 
a-c range from 10 to 395 amp, d-c range 


Model A5O00AD 


range 


from 7 to 300 amp; 


A.O.Smith 
AC-OC arc WELDER 
gi 
© 


| 


range from 15 to 675 amp. 
All three 
have an auxiliary power source with an 


output of 2 kw. 80 volts. 


has an a-« 


d-c range from 12 to 500 amp. 


Welding Products Div.. A. O. Smith 
Corp.. Milwaukee. Wis. T-6-2 
Nibbling Shears 

Column-mounted electric throatles- 


nibbling shear, which operates at 1725 


cutting strokes per minute, is designed 
for quick accurate cutting. slitting and 
trimming. Throatless design permits 


the work to be turned in any position sa 
that any shape such as curved. circular 
irregular, angle or straight may be cut 


Three 


=mallest. 


models are ivailable the 
Model BN-1l. has a 
capacity of 14 ga in mild steel. 18 ga in 
Model BN-2 will cut up to 
Model BN-3 
will cut mild steel up to “16 im. 
steel to 10 ga. 

\ standard 30-in 


cutting 
stainless: 
10 ga mild. 14 ga stainles- 


stainless 


column ind hase 


places the working table at’ beneh 
height. bench base (illustrated) 
with a column. is available as 


; 
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either the 
long or short column, the nibbling shear 
may be swiveled in a full circle. A lock- 
ing screw is provided for locking the 


an accessory. Mounted on 


shear in any desired position on the 
column 

Beverly Shear Mfg. Co.. 3001 W. 
St.. Chicago, II. T-6-3 


Lathe. 


Spindle revolutions in the Electro- 
matic production lathe are automatically 
controlled by tool travel. Consequently. 
main- 
tained accurately even on copy profiling 
jobs with varying contours. 


constant cutting speed can be 


Constant cutting speed of the lathe 
made by Max Muller of Hanover, retains 
metal removal 


constant within a di- 


Uniform turned 


surface finish over the entire diameter 


ameter ratio of 7:1 
range of the part is assured. 


Desired cutting speed is set on a 
control 


that keeps cutting speed constant by 


preselector dial, an electronic 
stepless regulation of spindle revolu- 
tions. Switch-over from constant cutting 
speed to constant spindle revolutions 
can be made at any time. Cutting speed 
or spindle revolution can be selected 
while the machine is operating. 

The machine includes eight 7:1 speed 
groups with cutting speeds ranging from 
20 ft/min to 1800 ft/min. For produc- 
tion turning of workpieces with wide 
variations in diameter, the machine will 
operate alternately with either constant 
cutting speed or constant spindle revo- 


6) 


CUTTER 
GRINDER © 
The FS wih 


Elimination of heat treat warpage by accurate profile 
grinding. 

Profile and teeth always exactly concentric. 
Possibility of modifying the profile at any time. 


Possibility of selecting and modifying the clearance 
angle according to the material to be machined. 


Long tool life due to optimum cutting conditions. 


Write for detailed information and prices to: 
Olkon Corporation 
13823 West Eight Mile Road Detroit 35, Michigan 
(Some exclusive territories still available) 

FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-158 


Machine Tool Division 


lutions. Features of the machine include 
independent feeding front and rear tool 
slides on saddle, automatic feeding of 
tool 


copying device. 


upper slides, special hydraulic 


Cosa Corp., 405 Lexington Ave.. New 


York 17, N. Y. T-6-4 


USE READER SERVICE CARD ON PACE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Multiple Gage 
This precision roundness, concentric- , 
ity and squareness gage. designated the 
Indi-Ron. consists of a table 
mounted on a precision spindle with one 
Indi-Ac 


the 


rotating 


or more electronic 


indicators 


scanning part. Measurements are 
plotted on a polar coordinate chart 


recorder synchronized with the rotation 


\ 


of the spindle. Error caused by spindle 


runout is less than three millionths of ar 
inch. 

By rotating the part instead of the 
gage head. it is possible to refer the con- 
centricity and roundness of several 
diameters to each other simultaneously 
and with high accuracy. Roundness and 
profile characteristics of balls, rollers. 
bearing races, cylinders, gages, shafts 
can be 


from 46 to 6 in. in diameter 


determined and permanently recorded 
in a few minutes. 


The entire instrument is contained in a 


The Tool Engineer 


elie, 
7. 
pointed as well as cam 
158 


Deviations from true 
be read either on the 
ntlv recorded at any of 
three lagnifications—400, 2000 or 
10.000 

[he table mounted on the spindle can 
be rotated manually or under power at 
4 rpm. 

Cleveland Instrument Co.. inc., 735 
Carnegie Ave., Cleveland 15, Ohio. 


T-6-5 


Die Handling Machine 


\ die handling machine that safely 
ind quickly manipulates dies in press 
ir die shop can be used either to 

a die set or to open a set for 

without danger of dam- 

mounted platens, both with JIC 

raised and rolled over by 


the powered screw lift and turnover 
drive in the housings. 

Open-top construction of the die 
handling machine permits removal of a 
half die by crane at any point in the 
operation. 

E. W. Bliss Co., 1375 Raff Rd. S. E., 
Canton 10, Ohio. T-6-6 


USE READER SERVICE CARD ON PAGE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Saw Blade Grinder 


All kinds of metal-cutting saw blades 
can be sharpened with Tempo saw blade 
grinding machine Models ASI, AS2, 
AS3. and AS4. By using a different 
attachment, band saw blades also can 
be resharpened. 

Grinding operation of the machine. 
which runs automatically, does not de- 
pend on shape of the grinding wheel. 
The machine generates the tooth form. 
grinding the face as well as the back of 
the tooth. Adjustment by shift lever 
controls grinding straight or curved 
teeth. Rake and clearance angles also 
are adjustable. The tool also can be 


adjusted to grind only the land, as on’ 


June 1958 


ndust j-wide 


vipmen 
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TORRINGTON. CONNECTICUT + VAN NUYS. CALIFORNIA + OAKVILLE. ONTARIO 
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Me 
THE FIRST ENTIRELY NEW FOUR-SLIDE IN FIFTY YEARS! 
£ 
4 a 
en 
4 
A development of (HEED Importance is the a 
| s the first major innovatic n the hasic fie d fwire 
and strip forming n half a cent 
for greater versatility, } st, faste 
investigate the new To nat Verti-Slide in detail. 
4 


metal slitting saws. or to 


on form tool cutters 
Maximum index speed is 150 teeth 


per minute 


An attachment for 


grind the face 


resharpening 
power hacksaw blades also is available. 
Cawi Machine Co.. Inc.. 34 Exchange 


Place, Jersey City 2. N. J. T-6-7 


USE READER SERVICE CARD ON PACE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Machining Tough High Heat-Treat Steel 


Helicarb Cutters beat conventional 


cutters 25-to-1 


Report from Menasco Manufacturing 
Company, Burbank 


To produce this landing gear part re- 


quires a straight slab cut ending with a 
radius. Specifications call for a dimensional 
tolerance of 0.006” and a finish of 100 rms 
with no mismatch or mark permitted. 
After extensive tests with various kinds 
of slab ills proved unsatisfactory, 


tool engineers turned to a one- 
piece, 6"x5” Helicarb Slab Mill 
tters produced 25 to 28 
parts between sharpenings as contrasted 
with one part per sharpening with high- 
speed steel slab mills. Helicarb Cutters 
were re-ground 18 to 20 times before 
re-tipping was required 

Finish was consistently above the 63 
rms set by Menasco and well above the 


100 rms required by the customer. 


r 


JOB DATA 


Material: SAE 4340 Chromoly strut 
forging 

Tensile Strength: 280,000 psi 

Hardness: Approximately 54 Rockwell C 

Machine: Cincinnati No. 6 
Horizontal Mill 

Feed: 43 sfpm 

Speed: 27 rpm 

Job Instructions: Machine after 
heat-treat 

Finish Required: 63 rms or better 

Dimensional Tolerance: 0.006” 

Parts Per Grind: 25 to 28 


HEL! CAR B the competitive edge! 


Sonnet Tool and Mfg. Co. 
576 North Prairie Avenue 
Hawthorne, California 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-160 


Tool Wear Indicator 


Constant visual reading of the amount 
ot wear occuring while a teoel is in 
operation is provided by a Tool-Gard 
indicator. Incorporated in the device 
is a Load-meter which shows machine 
tool overload conditions, preventing 
damage to the machine, tool or work- 


piece 

It will maintain accuracy for partial 
as well as full loads and will withstand 
starting surge currents while utilizing 
full range of the meter. The device also 
will compensate for line voltage changes 
and voltage transients thus avoiding 
possibility of inaccurate readings due 
to outside sources rather than machine 
load. 

Futurmill. Ine.. 
Pontiac. Mich 


Drill Unit 


An improved Model-A Drillmaster is 


stronger than previous units. It 


6350 Highland Rd 


T-6-8 


has 
stress proof gears, heavier spindle shaft 
and positive adjustment. When inserted 
in conventional drill press chuck. the 
tool provides a 4:1 ratio for turning 
small drills at extremely high speeds. 
It uses standard chuck drills from 


to No. 80. A 1J.-in. shank fits any 
standard !5-in. chuck. 


It is equally effective for ferrous and 


nonferrous materials as well as plastics 
and similar materials. 
Dirzius Machine Shop, 1423-25 S. 


52nd Ave., Cicero 50. Il. T-6-9 


Cam Boring Machine 


\ two spindle, Style 312 cam boring 
machine performs similar operations on 
two parts simultaneously. Work includes 
precision facing, chamfering, turning, 
boring and two position grooving on 
steel components more than 5 in. in 
diameter. Critical dimensions are held 
to close limits. 

On the cross slide two sets of tools. 
with four tools in each set, engage the 
parts during the machining cycle. The 
first tool faces the front surface, cham- 
fers the outside edge and turns the 


The Tool Engineer 
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Hole Making Tool 


Operating similarly to a conventional 
hole saw. the high-production Hole- 
Mill produces deep holes in flat. thick 
plate. or on curved cylindrical pieces. 
It can mill through-holes in stock as 
thick as *4 in. in some tool sizes. The 
fast-cutting tool uses automatic feeds 
on Various machines, goes completely 
through stock in one pass without clear- 
ing chips and can be used on alloy. 
as well as low carbon steels. It can be to assure maximum tooth strength and 
resharpened as required. can be modified for specific material 
Due to the shape of teeth and special applications. 
chamfer on their sides, chips are forced The tool is made from M3_ type 
up and outwardly Unusually deep high-speed steel. The r itself is 
tooth-form leaves ample opening on replaceable and threads onto a separate 


sides to eject chips. Number of teeth arbor which is equipped with a remoy 


outside diameter The second tool bores is selected on various Hole-Mill sizes able pin type pilot Step pilo ‘ stub 
the inside diameter. holding limits of 
0.001 in. The third and fourth tools 


plunge the grooves, 


Three-jaw. air-operated chucks are 
used and output is as high as 140 parts 
hour. 
Ex-Cell-O 1200 Oakman Blvd.. 
Detroit 32. Mich. T-6-10 iperior Wearing qualities. Ever since that 


ants have been turning out 


Drafting Table 


rhis adjustable drafting table has an 
steel top. as alternate equipment to 
standard wood top. that is covered 
Jaspe green linoleum which gives 
for drawing purposes. The 
op is unaffected by changes in humidity 
or temperature. 
[he table is designed to give addition- 
top heigh in. in 2-in. steps. 
nimum height adjustment is 36's 
also is provision 


adjustment to counterbalance 


in ACE Drill Bushings 


that makes the difference! 


Two years ago we made known that for some tim 

we had been using a very special high-carbon chron rake arfye 
tum bearing steel. This néw oil-hardening steel had Be Specific 
proved that ACE Drill Bushings possessed vastly Plwags ACE! 


twice) 7 
THE COST 
Among possible drawer and = shelf 


combinations is a roll file for convenient NEW ; 
filing of drawings 30 in. wide Highway — ‘108 iain 
The Mayline Co.. 619 N. Commerce Mitchell 


St.. Shebovgan. Wis l-6-7 


idded weight when lights. drafting ma- 
chines or straightedges are attached 

the table top \ foot lever release 
brake provides height adjustment. Fin- 
ger-tip action governs tilt positioning of 


the top 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-161 
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BENCH MODEL |! 


this instrument will give you 
a decided edge in every 


competitive situation 


NIKON 


OPTICAL COMPARATOR 


for critical inspection and measurement of high-precision parts 


A small investment, in one Nikon 
Optical Comparator, will spell enough 
economies to make a marked difference 
in your cost-competitive position. One, 
it will virtually eliminate the need for 
expensive mechanical gages. Two, it 
will release trained and skilled person- 
nel for other critical work. And three, 
it will generally increase the efficiency, 
speed and accuracy of your quality con- 
trol operation. 


Inspection with the Nikon Optical Com- 
parator is simply a matter of compar- 
ing the magnified image of the part 
under inspection with a master chart 
or a drawing affixed to the viewing 
screen. Precise measurements can be 
made of the most intricate contours — 
at a glance—by operators with com- 
paratively little training. Further, ac- 
curate inspection of surface details and 
finishes can also be made. Thanks to 
Nikkor optics, the image is so bright 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-162 


and of such high resolution, that the 
entire inspection may be carried on in 
any normally well-lit room. And it can 
be viewed by several people at the same 
time. 


So precise is the Nikon Comparator, 
that its use has enabled plants to enter 
into high-precision fabrication, and to 
achieve tolerances not available by any 
other methods. The Nikon Bench Model 
II can be easily carried from one part 
of the plant to another, for on the spot 
inspections and measurements, reduc- 
ing “down time.” Photo records of the 
image can be made in black and white 
or color. 


It will pay you to investigate how a 
Nikon Optical Comparator can improve 
the cost-competitive picture of your or- 
ganization. For complete details, write 
to: Nikon Incorporated, 251 Fourth 
Avenue, New York 10, N. Y. Dept. TE-6 


drills also can be used. Each arbor 
accommodates several mill sizes and is 
available in all standard tapers and 
straight shanks. 

Available covering a range of hole 
sizes from | to 4 in., other sizes to order, 


they can be used in all common ma- 
chine tools, and because they are pi- 
loted, can be successfully used on port- 
able equipment. 

Robert H. Clark Co., 9330 Santa 
Monica Blvd., Beverly Hills. Cal 


T-6-11 


Direct Reading 


Micrometer 

Measurements from 0 to 1 ir 
thousandths of an inch can | 
with this direct reading micr 
Clear plastic windows show numbers 
indicating thousandths. in units of fi 
thousandths. Readings in ten-thousand- 


ths are made from easily-read vender 
graduations: 


taken from the thimble. Jet-black grad- 


uations on dull chrome finish facilitates 


reading. Graduations 
ing sleeves are flus g 
on the revolving thimble: thus t s 
no danger of parallax and true readings 


The lever action floating 


arrangeme allows easy posit 
clamping and does not disturb spindle 
alignment. The micrometer. w 

be used by unskilled personnel. is easil 
adjusted for surface wear or zero s¢ 
ting. 

Brown & Sharpe Mfg. Co.. Provi- 
dence, R. I. T-6-12 
Grinder 

Model CME-6 electrolytic double erid 
chip breaker and cup w g 
carbide tools is built with a 150-amy 
Anocut power pack int 
vide a compact electr g g 
package 

The main drive of the medium duty 
unit is a 94 hp motor-on-spindle grind- 


ing head and has precision bearings. 


Complete spindle assembly is 
cally balanced for smooth o n 
The spindle is insulated from the m 


hine a power pickuy 


The Tool Engineer 
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Grinding head is 

protected column 
rue with cam rollers 
The table on the chip 
e travels on ball bear- 
in. stroke 


yntrolled by proper 


' ends of the machine 
1 away by a MistKolector. 
ided with the machine. 
imond Machinery Builders. Inc.. 
1661 Douglas Ave.. Kalamazoo, Mich. 


T-6-13 


Dividing Head 
Indexing accuracy of better than ten 
i built into the OPL dividing 
its may be relocated and 
times as desired to the 


Direction of spindle 
reversed at any time 
operation without 


eading method employs 


which trans 
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APEX BROACHES 


for 


HIGH QUALITY-tow costs 


JOB: Broaching key slots on both faces of forged universal joint couplings. 
PROBLEM: Build two station tilt-up fixtures with hydraulic clamping, holder, sub-holders, and 
breaches to produce one completed part to .002 tolerance with each pass of ram 
RESULT: 100 finished parts per hour 


Apex Broaches, fixtures and holders assure higher production and greater precision 
because they are designed by experienced engineers and machined by craftsmen. 
Apex Broaches are tough and durable . . . designed with the largest safety factors 
possible. This means more parts per tool at lower production costs. 

Broaching is the fastest, precision method for producing finished parts. For an in- 
telligent appraisal of your production problem, send us your specifications and 
port print today. 


at 
qn 


Write today for 
@epex 
broach company, inc. 


6401 E. SEVEN MILE ROAD + DETROIT 34. MICHIGAN 3 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-163-1 


NOW -— You can control rake or hook angle and in- 


sure accurate indexing of cutting edges*® 
of taps with the BLAKE FLUTE GRINDER. 


*Just as necessary on 
taps as on milling 
cufters. 


This accuracy will result 
in uniformi ty of hole, 
much longer life for 
your taps and a surpris- 
ing savings in tap costs. 


orp — Make tap 


§ 6 with The Blake Flute 


MANUFACTURERS OF FLUTE AND CHAMFER GRINDERS 
450 CHERRY ST., WEST NEWTON MASS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-163-2 
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lot 


ee rd remains the same! The result is far less 
history on request abrasion than with other phosphor 


.WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE 


TOOL LIFE 
INCREASED 


30% 


...With miller 


PHOSPHOR BRONZE 


*A leading manufacturer of wiring device 
assemblies reports: “Miller 200-PLUS 
phosphor bronze, with its great form- 
ability, has significantly reduced our 
need for tool sharpening, and all indi- 
cations point to a greatly increased tool 
life. In addition, | get a more consistent 
part, with more uniform shape and 
springback.” 

The secret’s in the 200% ductility 
increase of Miller 200-PLUS. Forming 
ability goes way up . . . tensile strength 


bronzes in spring temper—and tools 
that last one-third longer! 


WRITE FOR TECHNICAL DATA 


Typical of problem parts that ROLLING MILL 
cause abrasion to tool parts is 

this electric range switch com- DIVISION 
ponent. Greater formability of 

200-PLUS means less abrasion THE MILLER COMPANY 


—longer tool life. MERIDEN, CONN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-164 


mits light te preduce a bright image. 
Greatly magnified graduations are sub- 
divided so that readings to 2'. seconds 
ean be obtained directly. 

Easy to operate and adaptable to 
many uses in manufacturing and inspec- 
tion, the dividing head spindle can be 
tilted for operation at any angle from 
—5 to +90 deg. The angle of tilt is 
controlled by a vernier scale reading 
to one minute. 

F. T. Griswold Mfg. Co.. 315 W. Lan- 
caster Ave.. Wayne, Pa. T-6-14 


USE READER SERVICE CARD ON PAGE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Radius Tool 


\ series of precision radius tools for 


9 to 13-in. bench. floor and engine lathes 
include: No. 5 convex for cutting a '4 
to radius (1°x.-diam ball): No. 6 
concave for cutting “x. to 1 in. radius. 
Shanks are “, ¥ 1 x 4 in. long 

Shank ar 


ster] 


id bedyv of tl 


piece 


Neg 


and gears. Design is such as to avoid 
strain from worm and worm gear and 
to allow fairly heavy ‘cuts without 
damage to the tool. There is no chatter 
during cutting of anv radii 

C. B. Teeter. 4470 Oakenwald Ave.. 
Chicago 15, Il. T-6-15 


Numerical Control Package 


Pre-engineered two-motion numerical 
positioning control package units desig- 
nated Mark II. can be applied to any 
machine requiring point-to-point posi- 
tioning of linear or rotary motions 

Motors, operator's control, position 
pickup devices. and tape reader are in- 
cluded in the package. Provisions have 
heen made for control of auxiliars 
functions from punched tape bv addi 
tion of necessary electrical devices 

The unit offers positioning speeds up 
to 60 ipm. The control provides for 
individual or simultaneous linear and 
rotary positioning and has an electrical 
accuracy of 0.0005) in it travel 


lengths up to 99.99 in For leng 


- 
. 
* 
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- 
OR MORE... 
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racies of = 0.005 in. ean be 


99.99 in.. electrical accu- 


obtained. 


Mark II operates from numerical data 


matic operati 
ip maXxiraum 
Thyn otrol ad 
applications 


freater than 


can be used w 


motors 


ndard eight-channel. one- 


ned tape and/or manu- 


de switches, and is capable 


t 


iutomatic and fully auto- 
on. Servodrives up'to 3, 
are controlled by a special 
istable speed drive. For 
requiring servo” drives 
+ hp. the basic Mark II 


th 


amplidynes and larger 


General Electric Co.. Schenex tady 5. 


N. Y. 


T-6-16 


Belt Grinder 


This conve 
machine. 


rindin 
erindaing 


vevorized pas 


ime Mat surta 


ferrous mate 


‘yor type abrasive belt 


“lel 680-6. permits six 


2rat n 


lions in a single con- 


s. Designed for high-vol.- 


cing ot terrous and non- 
rials. the machine is 
SIX individually-adjust- 


heads. By using a series 


ne I 


¥ finer grit abrasive belts. 


1 parts can be rough-ground. 


precision-sized and machined to a fine 


Hnish in one 


parts requirin 
heavy stock 


can be used 


ontinuous operation. For 
& rapid but exceptionally 


removal. identical belts 


on each grinding head to 


multiply production rates. 


Maximum } 
in. wide. 


Capacity is 5 in. high, 


any length. Size of ma- 


chines conveyor belt is 7 in. wide by 


268 in. long. Abrasive belt size is 6 x 80 


tom. dirind 


np drive 


available with 


abrasive belts 


June 1958 


in.. and abrasive belt speed is 5500 


ind ing heads are powered with 


nits. Models also are 
8. 10 and 12-in. wide 


with corresponding jn- 


Platers find 
many uses for 
chelating “cleaner 


“Chelating (pronounced key-lating) cleaners convert metallic 
salts and oxides into compounds soluble in water. 


and alkaline cleaning into one operation. It 


and etching of machined surfaces. 


Platers now use Rustripper for dozens of difficult steel- 
cleaning jobs. Here are some examples reported ir 


weeks: 


CALIFORNIA: “Rustripper has ended pickling damage such as embrittle- 
ment.’ (Removing oil and light rust from machined landing gears before 


cadmium pleting.) 


NEW YORK: "Now saving about $10.40 per day on removing rust and 


scale and producing brighter plate.” (Rust pper 


current cleaner in automatic plating machine, has eliminated separate 
pickling of wire towel racks before nickel and chrome plating.) 


INDIANA: “Rustripper is the best barrel compound we ever 
this job." (Removing tough heat treat scale from steel screws.) 


cleaning and zinc plating time has been cut in half.” 


NEW JERSEY: “Only two cleaning rejects in first 15,000 ports plated.” 
(After Rustripper was added to reverse current cleaner in automeatic 


plater to eliminate smut from tubular steel furniture 


NEW YORK: “Had trouble with light rust on business machine parts be- 
fore cadmium plating; also with smut left after electrocieaning. Rustripper 


cured both troubles.” 


FREE A 14-page illustrated booklet called “Here's the 


shortcut in the field of electroplating” tells about many 


ways in which Oakite Rustripper can be of great v 
plating shop. Write to Oakite Products, Inc., 284 | 


St., New York 6, N. Y. 


ott 


CHALITED y, 


“Tearacs mermoos seavict 


Technical Service Representatives in Pr ncipel Cites of US. and 


Export Division Cable Address: Ock te 


FOR FURTHER INFORMATION USE READER SERVICE CARD INDICATE A-6-1 


By chelating and removing rust or heat scale at the same 
time that it removes oil, Oakite Rustripper combines picklin 
also avoids dis- 
advantages of acid pickling, such as hydrogen embrittlement 
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creases in workpiece 
manual 


capacity. Quick 
adjustment of belt 
speed is obtainable for settings of from 


convevor 


2 to 25 fpm. 
Engelberg Huller Co., 831 W. Fay- 
ette St., Syracuse 4, N. Y. T-6-17 


Impregnation Equipment 


[win-autoclave impregnation units. 
with fully automatic control for maxi- 


mum operation safety, are designed for 
economical batch impregnation of pres- 
sure castings of all kinds. The package 
machines can be used with either plas- 
tics or metal oxide type sealing mate- 
rials. 

This Model P-200 
basically of a large sealant supply tank, 
a rim-spray rinsing tank and two auto- 
tanks. Each unit has 
heating 


series consists 


clave type sealing 
elements. 
and fully 


electronic controls. Inte 


dual vacuum system. 


motor-driven agitator auto- 


matic 


gral plat- 


form construction provides waisthigh 


access to all controls and operating 
components. 
In the standard both 


claves are supplied by the same sealant 


design, auto- 


S Gasic Keasous why 


MARVEL HACK SAWS 3 


The consistently accurate performance 
of marvel Heavy Duty Hack Saws is no 
accident. MARVEL engineers knew, many 
years ago, that to produce and maintain 
accurate cutting-off, a hack saw must be 
designed and built like a fine machine 
tool. 

Some of the basic design principles 
built into the modern marvet Hack 
Sawing System that makes it the most 
accurate cutting-off method you can use 
are: 


1. V-Way Design...Greater Rigidity 


Upright and Seddie cre precision machined 
end fitted te form a rigid, integral unit cope- 
bie of withstanding any — lead with ne 
def or side 


2. Anti-Friction Bearing Construction 
Anti-friction ball or roller bearings are used 
et all loed carrying points. Even the strongly 
breced saw frame reciprocetes on heavy 
duty fully enclosed prelooded bell becrings 
which provide permanent, frictioniess rigid- 
Wy end trverunning, straight line cutting 
strokes. 


3. Minimum Blade Frame Reach 


Clese-coupled design and crank lever action 
of MARVEL Saws keeps the sow frame and 
blede reach very shert in relction to the ver- 
tical V-ways on which the unit is mounted. 
This insures optimum rigidity even under the 
mest severe operating conditions. 


4. Positive Relief Blade Lift 


On the return stroke, positive relief lift raises 
the blede to provide proper and “cushioned” 
lead-in on the next cutting stroke. This pro- 
longs biede sharpness, life and accuracy. 


CUT-OFF MORE ACCURATELY... 


5. Rigid Cutting Tool 


Cutting-of accuracy requires a rigidly held, relatively 
short cutting oak MARVEL Unbreakable High-Speed-Edge 
Hack Saw Blades, which combine a narrow high speed 
steel cutting edge permanently weided to a tough alloy 
steel body, can be tensioned from 200% to 300% more 
taut than ordinary bledes. This provides a most rigid 
cutting edge 


Write for the MARVEL Catalog and the complete story oa 


MARVEL METAL CUTTING SAWS 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE, CHICAGO 39, HLL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-166 


tank. 


\ special modification, having a 
separate supply tank for each sealing 


itions 


tank, is also available for 


double 


applic 
requiring impregnation proc- 
essing. 

It can be installed above the floor or 
in a pit. Because of integral construc- 
tion, the machine can be readily moved 


an with- 


installed as a complete unit, 
out disturbing individual 
The standard Model P-200 is 26 ft long. 
6 ft wide and 9 ft high. 
mounted in a 


components. 


Electronic con- 
trols are separate en- 
closed control panel. 

with metal oxide seal- 


three 


For use type 


ing materials, types of sealant 


supply tank heating arrangements are 
available—gas 
steam. Where plastic sealing material 


is to be used. the equipment pac kage is 


(standard). electric or 


provided with an unheated tank or an 
insulated refrigerator type tank. 

The twin pumps 
are of the continuous operating steady 
29.9-in. Hg type, driven by a l-hp, 220- 
440-v. 60 cvele. 3-phase electric motor. 
The sealant agitator is mounted to the 
supply tank cover. 

Prenco Mfg. Corp., 507 E. 


Rd., Hazel Park, Mich. 


vacuum provided 


10 Mile 
T-6-18 


Radial Drill 


Maneuverable, 3-ft drill has 
hardened way inserts on the head and 
arm, which are easily replaceable. A 
widened dovetail way on the arm triples 
the bearing surface for 
curacy. A single lever arm clamp locks 
arm to column. 

Quick action clutching speeds drill 
operation and positive jaw type clutch 
can never slip. Cam lift head clamp in- 
sures squareness of head to widened 
dovetail on arm, while a traverse wheel 
in front permits arm and traversing head 
to be swung with one movement to speed 
hole lineup. Tapping control allows fast 
tapping and minimizes tap breakage. 
The 33¢-in. diameter boring type drill is 
hardened and lap-fitted to head, provid- 
ing accuracy for spacer-table 
boring. Built-in elevation motor reduces 
over-all height by 7 in. Feed gears are 
enclosed in an oil bath for constant lub- 
Sixteen spindle 


radial 


continued ac- 


jigless 


rication. 


speeds are 
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A-6-201—Bushings—Accurate Bushing Co. 
Complete line of drill jig bushings de- 

—_— in catalog and price list. (Page 
201) 


A-6-269-4—Turret Lathe Drive—Acme 
Industrial Co. Hydrive literature de- 
seribes conversion of hand-o 
ret lathe into automatic. (Page 


A-6-206—Chucks—Alina Corp. Literature 
and complete catalog on Alina Scroll 
Chuck available. (Page 206) 


A-6-62—Barrel 

Almco, Queen Products, 2-page 
book on precision barrel finishing proces- 
ses contains facts, photos, data and cost 
comparison charts. (Page 62) 


A-6-255-1—Metal Cutting Machine— 
American Puilmax Co., Inc. Free catalog 
of metalworking ideas describes various 
operations on Pullmax Machines. (Page 


255) 


A-6-2—Lathes—American Tool Works 
Co., Inc. Advantages offered by the new 
DeLuxe Model acemaker Lathe de- 
scribed in bulletin No. 124. (Page 2) 


A-6-163-1—Breaches—Apex Broach Co., 
Inc. Breaches, holders, and fixtures de- 
scribed in Apex Brochure. (Page 163) 


A-6-166—Hacksaw Blades—Armstrong- 
Blum Mfg. Co. New catalog on Marvel 
metal cutting saws. (Page 166) 


A-6-163-2--Tap Grinder—Edward Blake 
Co., Inc. Tap Sha i Machines made 
A Blake described in bulletins. 
163) 


A-6-66—Grinding Wheels—The Blench- 
ard Machine Co. Free copies of “Blanch- 
ard Abrasive Wheels and Segments” and 
“The Art of Blanchard Surface Grind- 
ing.” (Page 66) 


A-6-225—Gear Reducton Units—Boston 
Gear Works. New catalog OP-i lists com- 
plete data on Optimount helical 
reductors and ratiomotors. (Page 


A-6-173—Milling Cutters—Cutting Tool 
Division, Brown & Sharpe Mfg. Co. New 
Nelco cataing shows over 700 cost-cutting 
tools. (Page 173) 


A-6-238-3--Vise—Cardinal Machine Co. 
Uses of Speedvise and complete descrip- 
tion available in new catalog. (Page 238) 


A-6-230-2—Protected Shaft Coverings— 
Central Safety Equipment Co. Complete 


(Page | 


A-6-210—Rivets—Chicago Rivet & Ma- 
chine Co. Rivet catalog describes 1388 
standard tubular and split rivets, 26 auto- 
matic rivet setters. (Page 210) 


A-6-11—Milling Machine Arbor-Nose— 
Cincinnati Milling Machine Co. Arbor- 
Loc spindle nose described in publica- 
tion No. M-2016. (Page 11) 


A-6-252-2—Height Gage—Cleveland In- 

strument Co. Free bulletin describes the 

Indi-Ac indicating height gage, and its 

— from accidental blows. (Page 


A-6-56—Die-Sinking Machine—C osa 
Corp. Deckel Universal Pantograph Die- 
Sinking Machines are described in free 
catalog. (Page 56) 


A-6-29—Boring Mill—DeVlieg Machine 
p= Jigmill Division. DeVlieg Spiramatic 
Jigmils are described in detail in new 
catalog. (Pages 28-29) 


A-6-65—Hydraulic Valves—Dukes Co. 
Complete new catalog of Dukes hydrau- 
lic equipment available. (Page 65) 


A-6-22]—Optical Comparators—Eastman 
Kodak Co. Details on how optical gaging 
can saye money and time in your opera- 
tion described in booklet “Kodak Con- 
tour Projectors.” (Page 227) 


A-6-185—Milling Machine—Famco Ma- 
chine Co. Free catalog describes various 
Fameco milling machines. (Page 185) 


A-6-259—Drilling Machines—Foote-Burt 
Co. Circular No. 306A gives. complete 
information on sensitive drilling ma- 
chines by Footburt. (Page 259) 


A-6-204—Microscopes—Gaertner Scienti- 
fic Corp. Bulletin 161-54 shows applica- 
tions, models, specifications of various 
microscopes. (Page 204) 


A-6-i74—Hydraulic Cylinders—Gallaend- 
Henning Nopak Division. Catalog No. 103 
contains complete data and dimensions 
= Nopak valves and cylinders. (Page 
174) 


A-6-237—Portable Screwdrivers—G ard- 
ner-Denver Co. 40-page booklet gives 
complete information about Keller screw- 
drivers and nut setters. (Page 237) 


A-6-10—Lathes—Gisholt Machine Co. 
Advance data on Gisholt new Masterline 
No. 12 automatic production lathe de- 
seribed in Form 1178. (Page 10) 


A-6-60—Silver Alloy Brazing—Handy & 


A-6-5—Lathes—Hardinge Brothers, Inc. 
Model HLV 10” lathe described in Bul- 
letin HLV. (Page 5) 


A-6-205—Progressive Dies—B. Jahn Mfg. 
Co. Brochure contains 20-pages of case 
histories using Jahn dies. (Page 205) 


A-6-224-1—Threading Machines—Lees- 
Bradner Co. Free Cri-Dan brochure de- 
scribes complete line of threaders. (Page 
224) 


A-6-233—Welding uipment—The Lin- 
coln Electric Co. Advantages of the in- 
ner-shield process described in Bulletin 
5301.1. (Page 239) 


A-6-49—Hydraulic V al v e s—Logansport 
Machine Co., Inc. Hydraulic valve design 
made ,easier with free Calculator. (\’age 
49) 


A-6-269-1—Magnetic Sockets—M agna- 
Driver Corp. Manual available on com- 

ete line of Magna-Tip magnetic bit 
finders, and hand screw- 
drivers. (Page 269 


A-6-40—Static Controls—Muagnetics, Inc. 
Control Division. Control reactors and 
their application described in free bul- 
letin. (Page 40) 


A-6-244-2—Teel Holders—Marcellus Mfg. 
Co. Complete sizes and specifications for 
easier tool planning available in new 
catalog. (Page 244) 


A-6-262-1—Milling Cutters—W. F. Meyers 
Co., Inc. Bulletin No. 52 describes the 
facilities of W. F. Meyers Company for 
custom production of cutters. (Page 262) 


A-6-177 — Profilometer — Micrometrical 
Mig. Co. Free illustrated bulletin gives 
details and describes cost-saving appli- 
cations of the Profilometer. (Page 177) 


A-6-253—Cutting Fluids—Hearry Miller 
Corp. Free booklet describes results users 
have obtained with Immunol odorless 
solvent. (Page 253) 


A-6-240—Tooling Compound—Minnesota 
Mining & Mfg. Co. Tooling compound 
No. 113 described in new literature. 
(Page 240) 


A-6-155— Aluminum Castings— Monarch 
Aluminum Mfg. Co. Free brochure de- 
scribes manufacturing achievements in 
molten aluminum. (Page 155) 


data on Elasticone Protective Coverings 
for exposed shafts included in new Bulle- 
tin "57. (Page 230) 


Harman. Bulletin No. 20 gives informa- A-6-269-3—Tools—Montgomery & Co., 
tion on design methods and economies Ine. New 1958 catalog describes 92 time 
of silver alloy brazing. (Page 60) savers for ivol makers. (Page 269) 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


A-6-13—Cut-Off Saws—Motch & Merry- 
weether Cutting Tool Mfg. Division. New 
on sawing handbook is a pocket- 

zed guide for sawing operations. (Page 


A-6-64—Gear Shaving Cutters—Nationa! 
Broach & Machine Co. ae, CR 56-10 


describes advantages of gear 
shaving cutters. (Page 64 

A-6-165—C Compound—Oakite 
Products, Inc. 4-page booklet called 


“Here's the best shortcut im the field of 
electroplating” describes use of Oakite 
Rustripper. (Page 165) 


A-6-63— Inductien Heating—The Ohio 
Crankshaft Co. Free booklet 

Results of ‘TOCCO Induction Brazing and 
Soldering.” (Page 68) 


A-6-158—Cutter G Corp., 
Machine Tool Division. Detailed infor- 
mation and prices on Oerlikon FS21 Form 

and Cutter Grinder available (Page 158) 


A-6-202—Boring Machine—Olofsson 
Corp. Free literature describes applica- 
tions of a 30-012 Olofsson precision bor- 
ing Machine. (Page 202) 


A-6-176—Ceated Plastic Charts—Optical 

ing Products, Inc. Information avail- 
able on the OGP Fast-Line Coated Plas- 
tie for charting. (Page 176) 


A-6-134— cy 
Miller Mac 


A-6-258-3—Teel Materials—Parkwood 
Laminates, Inc. Technical Bulletin shows 
how to reduce tool fabrication time and 
improve quality of stamped or rolled 
shapes. (Page 258) 


A-6-234—Aluminum—Pioneer Aluminum, 
Inc. Applications of Piomeer 921-T cast 
aluminum too plate described in issues 
of Tool Talk. (Page 234) 


A-6-67—Die Sets—The Producto Machine 
Co. New catalog No. 11 gives complete 
data on Producto die sets. “Die Set Dig- 
est’ gives tips for designers and builders. 
(Page 67) 


226—Turning L Toots. 


A-6-183—Thread Rolls—Reed Rolled 
Thread Die Co. Thread Rolling Attach- 
ment Bulletin B-2 gives helpful informa- 
thread and form rolling. (Page 


A-6-201—Punches and Dies—Ring Punch 
Die, Inc. igte line of catalog = 
scribes complete of Ring punches 
dies. (Page 207 


A-6-19%—Sine E. Robbins 
Co. Catalog shows complete range of 
Robbins’ sine plates. (Page 195) 


(Page 

A-6-244-3—Optical Tooling—Geo. Scherr 
» Inc. Illustrated folder (code 

G T) tooling auto- 


jobs and includes check list for 
possible applications. 


Machine—. 

Machine Co. Bulletin CS-47 describes ad- 
vantages of Model “CS” Centering Ma- 
chine. (Page 30) 


A-6-63— Automation Systems — Sheffield 
Corp. Basic data on automation systems 
circuits and equipment described in bul- 
letin AU 57-12. (Page 63) 


A-6-255-2—Lathes—Sheldon Machine Co. 


New catalog describes Sheldon variable 
speed precision lathes. (Page 255) 


A-6-8—Grinding Wheels—Simonds Abra- 
sive ESA 272 contains de- 


specifications on 
wheel. (Page 8) 


A-6-262-2—Self-Aligning Bearing—South- 
west Products Co. Revised neering 
manual describes complete line of Mono- 
ball self-aligning bearing. (Page 262) 


A-6-249—Dial Bore Gages—Standard 
Co., Inc. Product bulletin 58-1 availa 
= — angle dial bore gages. (Page 


A Serews—Standard Pressed 
Steel Co., Unbrako Socket Screw Division 
Technical data fa | specifications on Un- 
brako socket cap screws is 
available in Bulletin 2 (Page 54) 


A-6-156—Transfer Machines—Sundstrand 
Machine Tool Co. Examples of Sund- 
strand cost-cutting transfer lines dis- 
cussed in Bulletin 792. (Page 156) 


A-6-192—Die Sets—Superior Steel Prod- 


A-6-182—Air Hoist—Thor Power Tool Co 
Complete details on portable air hoists 
in Bulletin No. JE-2367. (Page 182) 


A-6-266-2—Balancing Machine—Tinius 
Olsen Testing Machine Co. Bulletin 56 
describes Rava Electro-dynamic balanc- 
ing machines. (Page 266) 


A-6-186—Hydraulic Cylinders—Tomkins- 
Johnson Co. The new T-J Spacemaker 
high pressure hydraulic cylinder de- 
— in bulletin No. HSM-5-58 

186) 


A-6-190—Dust Collector—Torit Mfg. Co. 
New 28- i handbook describes dust 
control full details on Torit Unit 
(Page 190) 


A-6-12—Tool Steel—Uddehoim Co. of 
America, Inc. Tool steel stock list No. 12 
now available. (Page 12) 


Machines—U. S. Tool 
Inc. Copies of Multi-Slide bulletin 
Re” 15. (Page 18) 


A-6-42—T Accessories — Universal 
Co. $8-page catalog describes stand- 
chucks, tool holders, drill bushings 

and other products. (Page 42) 


A-6-268-1—Tube End-Forming Machines 
—The Vaill Eng. Co. Bulletin T-1 shows 
Vaill tube forming machines for various 
operations. (Page 260) 


A-6-152—Carbide Tools—Vascoloy-Ramet 
Corp. New booklet contains complete in- 
ee tiom om all V-R products. (Page 


A-6-230-1—Abrasive Cut Machine—Wa!- 
lace S ies Mfg. Co. Free 44- ie book 
on W ce cutting machines. (Page 230) 


A-6-244-4—Bending Manual—Wallace 
Supplies Mfg. Co. Free 36-page manual 
shows use of bending equipment in users 
plant. (Page 244) 


A-6-252-3—Band Saws—Wells Mfg. Corp. 
Bulletin 235-H describes Wells Mode! 
49A metal-cutting band saw. (Page 252) 


A-6-224-3—Clamps—West Point Mfg. Co. 
Togsie clamps and fixture components 
described in free catalog. (Page 224) 


, Inc. Complete details. on 
Whistles magnetic dies in catalog M-1955. 
(Page 214) 


Picture Cameras— 
Wollensak Optical Co. Free bulletin and 
detailed information available on WF-17 
Fastax combined motion picture and 
oscillographic camera. (Page 258) 


A-6-187-1—-Tube Mills—The Yoder Co. 
Fully illustrated 88-page Yoder tube mill 
book describes advantages of operating 
Yoder mill. (Page 187) 
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| A-6-1384—Clutches— Rockford Clutch Div. 
Borg-Warner. Typical installations of 
2 
; iw catalogs num- 
r bers 107 and 108 give detailed informa- - 
tion on air and hydraulic cylinders. . 
A-6-48—Hydraulic Benders—Pines Eng. 
a Co., Inc. Case studies on production 
bending described im free data sheets. 
(Page 48) 
New ucts Corp. Free pe, on Su- 
cutting too. (Frage ) perior die sets and supplies. (Page 192) 
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available in uniform steps, with four 
feeds spindle 
speeds. A drill ejector in the spindle 


power geared to the 
tacilitates tool changes; raising and low- 
ering the arm is by push buttons. 

\ floor level base model affords 62-in. 
capacity under the spindle, and a dou- 
ble-end base model. by swinging the 
arm 180 degrees, also provides 62-in. 
capacity under the spindle. 

Groesbeck 

T-6-19 


Veet Industries, 25753 
Hwy.. E. Detroit. Mich. 


USE READER SERVICE CARD ON PAGE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Stick Lubricant 


Stainless stick lubricant for cutting 
and sawing nonferrous metals and ma- 
terials is applied like a crayon directly 
to the cutting edge of the tool. Upon 
application it changes from a solid to 
a thin, adhesive coating, with lubri- 
and film strength properties 
which protect the cutting edge of the 
tool from overheating and scoring. The 
lubricant, called Cut-Ease, also stops 


cating 


binding and squealing; gives a smooth, 
clean cut, and minimizes burring and 
loading. 

American Grease Stick Co.. Muske- 
gon, Mich. 


Abrasive Cutting Unit 


An oscillating abrasive cutting ma- 
chine, called the See-Saw, can travel 
either 
steadily or intermittently at any desir- 


over a prescribed distance 
able frequency of reciprocation. 

The machine is powered by three 
separate motors. One rotates the cutting 
wheel and is always functioning during 
a cut. A second motor powers the for- 


ward and back travel of the cutting 


head. push-button control on the 
right handle controls this motor \ 
third motor supplies more than 35 gal 
lons of cutting compound to the cutting 
area. This motor is controlled by a 
push button on the left handle. 

Pressure down (or cutting pressure) 
is directed by both hands of the oper- 
ator. 

The machine can cut anywhere in a 
9 x 18-in. area. It will cut 3 x 18-in 
plate, 18 in. channel, 8 in. XH _ pipe. 


STILL ANOTHER 
LODDING 
FIRST! 


Lodding, Inc. announces a completely 
automatic clamp (patent pending). This new Lodding 
production meets the need of the metalworking indus- 
try for a compact, automatic and heavy-duty clamp. 
Air operated and cam locked to hold clamp locked in 
any event of air failure. Note the compactness (the 
air cylinder is under the clamp). Delivers ten times line 
pressure. All wearing parts heat treated. Overall 
dimensions are 3” wide, 358” high and 814” long. 


Goodwin-Snader Co. 


LODDING, 
WORCESTER 


In 
1, MASS. 


Bagby Engineering Co. 


6814 S. Western Ave. 
Los Angeles 47, Calif. 


FACTORY WAREROUES 


1047 Forest Ave. 


Evanston, Ill. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-169 
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8 in. round or square bar, or 8 x 8 x 1 


in. angles or any comparable sections. 
It also can cut squares or miters. It 


can cut wet with rubber bonded wheels, 


or can cut dry with resinoid bonded 


wheels. It has a 26-in. diameter wheel 
and a 20 hp main motor. 

Wallace Supplies Mfg. Co., 1304 
Diversey Pkwy., Chicago 14, Ill. T-6-21 


USE READER SERVICE CARD ON PAGE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


FOR 
REFRIGERATOR 
MANUFACTURERS 


Knu-Vise air-operated clamps are featured on a new 3-station 
automatic machine developed by the Brown Machine Com- 
pany, Beaverton, Michigan, for vacuum forming inner door 
panels and other refrigerator parts at a maximum produc- 
tion rate. 


The machine is completely automated with air clamps, mold 
table, vacuum system and fans, and rotating mechanism all 
operating from a single switch. 100 panels per hour—as 
big as 42" x 72°—can be produced. 


Quality standards are so high that only dependable Knu-Vise 
air-operated clamps can be used. Take a tip—investigate 
Lapeer today! 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. 


WESTERN DIV.: PECK and LEWIS CORPORATION 
3053 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
LAPEER, MICHIGAN 1131 Pettit Road, Burlington, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-170 


Thimble Micrometer 


The convertible thimble of this finger 
tip controlled micrometer permits the 
tool to be used either as a “friction” or 
“fixed” type. Used conventionally, the 
operator depends on sense of feel for 
measurements; to make it the slip or 
friction type, a slight rotation of the 
nut provides a uniform measuring pres- 
sure. 

Graduations on the barrel are at an 
oblique angle to facilitate positive read” 
ing regardless of thimble position. The 
lever-type floating lock allows “miking™ 
and locking with one hand, as it requires 
only a flick of the lever. 

The tool has one-piece stainless steel 
spindle and screw with hardened and 


ground threads, carbide measuring faces 
and one-piece frame and barrel. Simple 
longitudinal adjustment accommodates 
wear of measuring faces. 

This micrometer, with a range of 0 to 
1 in., is graduated in ten-thousandths 
of an inch, 

Brown & Sharpe Mfg. Co.. Provi- 
dence, R. I. T-6-22 


Grinding Attachment 
Automatic infeed grinding attach- 
ment, called Feedcision, incorporates an 
air-operated automatic ejector and push- 
button station. It is attached with five 


4 
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cap screws which mount in tapped holes 
that are standard on all No. 2 Cincin- 
nati centerless grinders. 

The operator merely drops the work- 
piece between the wheels and presses 
the start button. Feed control infeed and 
spark out timing are automatically ad- 
justed. 

Modern Devices, Box 249 TE, Liberty- 
ville, Il. T-6-23 


General Purpose Carbide 


A general purpose carbide, called 
NewPro, is available in grade S-35 for 
cutting steel, and C-35 for cutting cast 
These 
correspond respectively to Carbide In- 
dustry Code C-6 and C-2. 

The low cost carbide is stocked in 
standard sizes and styles of triangular 
and square Throway type inserts for 
mechanical tool holders, and in tri- 
angular and square Throway milling 
cutting blades. Rough molded blanks of 
all shapes and sizes, standard and spe- 
cial, also can be furnished. 

Newcomer Products, Inc. Latrobe Pa. 


T-6-24 


iron and nonferrous materials. 


Turret Lathe 


Designed for secondary operations 
and production jobs, this high-speed 
turret lathe affords 13-in. swing over 
the bed ways; 1'4e-in. collet capacity 


makes the lathe suitable for both 


chucking and precision collet work. A 


six-station ram turret accommodates up 
to l-in. shank turret tools. 

Spindle speeds from 40 to 2000 rpm 
are selected automatically by fast-slow 
push-button controls. Actual spindle 
speeds are read from a built-in tachom- 
eter in the headstock. 

A heavy-duty cross-slide with front 
and rear tool blocks has screw-oper- 
ated wedges for easy height adjustment 
of cutting tools. T-slots in the slide 
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SCULLY-JONES AND COMPANY, 1915 SO. ROCKWELL ST 
Automatic recessing tools simplify back- 


chamfering operation on multiple-spindle drill! 


CHICAGO 8 LLINC 


Here’s how Baker Brothers, Inc. designed a sim- f- . 
pler machine for drilling, reaming, and chamfer- 
ing five holes in each of two parts for the Ford 
Chassis Parts Plant, Sterling, Michigan. 

Retainer and bearing cup assembly forgings are 
drilled and reamed in this four-station machine— 
then Scully-Jones Automatic Recessing Tools (five 
in a cluster for two different size bolt circles) feed 
down to chamfer top and bottom edges of the holes. / 
Chamfering cutters easily fit inside the reamed holes, 
and when the stop collar of the recessing tool con- 
tacts the face of the fixed pilot bushing, radial feed ~ 
isautomat- 
ically actu- 
ated and controlled by a lead cam 
within the tool. 


Handling of the piecepart has 
been minimized. The operator 
just loads and unloads two dif- 
ferent parts. Scully-Jones Re- 
cessing Tools eliminate the need 
for turning the work to deburr 
and chamfer bottom edges. Per- 
haps you can make major capital 
equipment savings by using 
Scully-Jones Automatic Recessing Tools for doing intricate machining 
operations on drill presses, radial drills, turret lathes, and chucking ma- 
chines. Adjustments for controlling location and depth of cut are simple, 
fast, and accurate. Eccentric cam action produces a positive feed. Posi- 
tioning of the cutter and the cutting cycle itself are fast, efficient opera- 
tions that assure a high rate of production. Changing tool bit holders or 
circular form cutters easily adapts your S-J recessing tool to do complex 
operations, like cutting reliefs, grooving, chamfering, back-facing and 
counterboring, necking, boring, or a combination of these. 

Write for Bulletin 10-50 describing typical recessing jobs. 

You’ll get a complete check list for investigating possible 
applications in your shop. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-171 
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LINE FILTERS 


Make Norgren the most complete line available! 


Up to 300° F 
Operating 
Temperature 


For through 1'2 
Pipe Sizes 


5 to 250 psi 
Operating 
Pressure 


Removable 


Highly Efficient 
Water Removol 


Automatic or 
Manual Drain 


REDUCE COSTLY WEAR 
ON YOUR AIR EQUIPMENT 


... with Norgren Air Line Filters 


@ Now, 98 Models to choose from—'«", 12, 94", 1”, 
14" and 12”. 
® Abrasive Solids and Corrosive Liquids are removed from air 
lines, reducing equipment wear, repair and replacement costs. 
@ Transparent or Metal Bowls 


@ Choice of 4 Filter Elements —74, 64 or 25 micron...5 micron 
available in some sizes. 


@ Automatic or Manual Drain 


For complete information about Norgren Air Line Filters, call your nearby Norgren 


Representative listed in your telephone directory—or WRITE FOR No. 900 CATALOG 


If iti Norgren...$ti Dependable. 
NORGREN 


$O. ELAT!I STREET * ENGLEWOOD, COLORADO 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-172 


permit universal adjustment of both 
tool blocks. 

Available production accessories in- 
clude air-operated bar feeds, air-oper- 
ated collet and chucking attachments. 
coolant systems, step chucks and clos- 
ers, two-speed motors and controls. 

Sheldon Machine Co., Inc., 4258 N. 
Knox Ave., Chicago 41, Ill. T-6-25 


Vise 

The Float-Lock Instant-Change vise 
assures positive anchoring on drill 
press table. It floats and locks in any 


holds the work safely for 
accurate drilling and tapping. 

AMF Tool Div., Bloomfield, N. J. 
T-6-26 


position ; 


Air-Hydraulic Trim Press 


In this air-hydraulic press, the ram 
advances at speeds up to 1300 ipm un- 
der the influence of a built-in air accu- 
mulator which forces oil behind the 
closing ram through a specially de- 
signed poppet pilot valve. Shut height. 
position of stroke and length of stroke 
can be rapidly adjusted by means of set 
collars. 

Model 25 is a 25-ton press with 
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stroke adjustable from zero to 12 in. 
Distance inside the tie bars is 17 x 33 
in.; tie bar diameter is 24% in.; area of 
the lower platen, 31 x 40 in. Approach 
speed is from zero to 1300 ipm; return 
speed 550 ipm. Shut height ranges from 
614 to 18'4 in. Pull-out tonnage is 444 
The press can be moved easily about 
the shop with a lift truck. All hydrau- 
lics are placed on the top crown beam. 
Base and head of the press are of crown 
welded construction 8 and 16 in. thick. 

respectively. to prevent deflection. 
B & T Machinery Co.. Holland. Mich. 
T-6-27 


Hardness Tester 


This Burton Universal three-in-one 
portable hardness tester permits verti- 
cal. horizontal and inverted tests with 
accuracy comparble to laboratory ma- 
chines. The English made instrument is 
entirely mechanical and records Rock- 
well A, B and C values independently. 
Precision mechanism of the instrument. 
which weighs less than three pounds. is 
capable of recording accurately the 
magnification ratio between actual move- 
ment of the diamond indentor and linear 


travel of the indicator. Penetration depth 
of the indentor is less than 0.005 in. 
assuring mark-free testing of highly 
finished and polished surfaces. One six- 
teenth inch rounds, sheet steel in coils 
or bundles. irregular shapes and sizes 
can be tested in a matter of seconds. No 
anvil is required, and a set mechanism is 

built in to the instrument. 
G. A. Peabody Industrial Co.. 
MeKinney Ave.. Detroit 24, Mich. 
T-6-28 


11310 


Web Thinning Machine 


Index arrangement of this web 
thinning machine thins out heavy webs 
correctly and accurately. Variation in 
the flute depth is corrected by bring- 
ing the chisel edge back into dead cen- 
ter. Positive or negative rake angles 
alongside the cutting edges can be 
ground for special applications. 

The machine is also capable of 
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IMPROVE 
ROFITS 


>) 


You CAN improve your profits when ou 
specify milling cutters! It costs 

remove chips...and efficient 

moval can add pennies to your profits— 
every hour of every production day! 


REMEMBER. Your investment in a ma- 
chine tool, a skilled machinist—yes, in the 
very plant itself—pays off only in the effi- 
ciency of the production tools you use! 

Specify NELCO Engineered Carbide Tip- 
ped tools. Remove more metal, more 
quickly, more efficiently, count the savings 

. improve your profits NOW! 


Send today for the new Nelco 
Catalog, showing over 700 cost- 
cutting tools. Write—Cutting Tool 
Division: Brown & Sharpe Mfg. 
Co., Manchester, Conn. 


Lite 


CUTTING TOOL DIVISION 


NELCO CARBIDE TOOLS 


HIGH SPEED STEEL CUTTERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-173 
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ROD WIPER 


POWERIZE with NOPAK 


for Plus Value Performance 


WRENCH 
FLATS 


Class 3, Square Head Hydraulic Cylinders 


Pressures 3,000 P.S./. operating, 5,000 P. S./. proof 


Interchangeable with other well-known 
square head, hydraulic cylinders 


NOPAK Class 3 Cylinders comply 
with J.1.C. standards 


Positively locked, one-piece concentric 
piston 


Piston Construction... 
Self-compensating U-cup (standard) 
Multiple seal piston ring (optional) 


Expansion Joint Type Tube Seal ft ... 
Cannot extrude at excessive shock 
pressures 

Provides bleeder by-pass location at 
highest internal point 

t a NOPAK firs? since 1948 


Check these Class 3 Plus Values... 


Steel Construction for Strength and 
Durability .. . 

Heavy Honed Steel tube, Steel heads, 
High Tensile Steel piston rod and tie rods 
Multiple V-Ring Rod Seal and Wiper 
Requires no adjustment 

Assures longest possible trouble-free 
operation 

Cushion Adjustment Screw and Ball 
Check... 

Maintains minimum head dimension 
Identical seats provide interchange- 
ability 

Bore sizes from 11/2" through 12” 
18 Standard mountings 


More power per dollar 


Ask for Catalog 103 ...1t contains complete Data and Dimensions. 


NOPAK 


GALLAND-HENNING NOPAK DIVISION @ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-174 


VALVES and 
CYLINDERS 


OSLZ S. 31st Street © Milwaukee 46, Wisconsin 


grinding an undercut alongside the 
cutting edge for producing rolling 
chips, especially on automatic screw 
machines where long chips cause 
trouble. Capacity is from %¢6 to 2 in. 
diameter. 

Distributed by Cawi Machine Co.., 
Inc., 34 Exchange Pl., Jersey City 2. 
T-6-29 


Radius Turning 
Attachment 


Developed to turn concave and convex 
radii. this radius turning attachment 
can be used with the Model A lathe, 
which has a 1-in. capacity through the 
headstock. to turn a piece to any radius 


that is needed. An off center radius can 
be adjusted. By using a step chuck, a 
radius of up to 34 in. in diameter can 
be turned. 

An indicator is available. in either 
0.001 or 0.0001 inch or in millimeters. 

The lathe can be driven by a counter- 
shaft and motor from which 12 speeds 


from 800 to 3000 rpm in steps of ap- 
proximately 300 rpm, can be obtained. 
An adjustable speed drive can be used 
which provides seeds of from 400 to 
$700 rpm. With an adjustable speed 
drive motor, the drive is below the bench 
and the belt can be changed without 
disassembling the headstock. 

F. W. Derbyshire, Inc., Waltham 54. 
Mass. T-6-30 


USE READER SERVICE CARD ON PACE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Surface Measuring 
Machine 


Waviness on symmetrical surfaces of 
rotation can be measured with this ver- 
tical Wavometer®. Equipment illustra- 
ted will handle ID’s and OD’s of 
surfaces up to 18 in. in diam and pro- 
vides for angular adjustment of 30 deg 
above horizontal to 70 deg below. 
Operation requires no special skill or 
technical knowledge. 

The machine gives meter reading of 
the rms average height of the waves in 
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two wave-bands, directly in microinches. 
An also general 
shape and spacing of the waves in either 
wave-band. An amplifier transforms 
surface irregularities into sound to faci- 
litate detection of deviations from the 
normal. 

Micrometrical Mfg. Co., 345 S. Main 
St., Ann Arbor, Mich. T-6-31 


oscilloscope shows 


Radial Drill 


Power arm elevation on the relative- 
ly inexpensive Caser model F25 radial 
drill is controlled by a single lever 
which locks the arm when lever is in 
neutral position. Roller-mounted head 
on arm is hand controlled while a sin- 
gle control starts, stops and reverses 
the spindle. While the machine is run- 
ning on one operation, speed for the 
next can be preset on the direct-reading 
dial. The feed dial can be turned to a 
new setting while the machine is run- 
ning and the tool is engaged. The feed- 
selector dial has a built-in feed and 
speed chart. 

Model F25 has 2-ft 6-in. arm length. 
8-in. column. Drilling capacity in steel 
is 1 in. and in cast iron is 3g in. Spin- 
dle diameter at nose is 234 in. and spin- 
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dle travel is 8 in. Spindle, with No. 3 
Morse taper, has 8 speeds ranging from 
205 to 2300 rpm, and 3 feeds. Spindle 
motor is two speed, 134-2 hp. 

Vertical travel of arm and column is 
2346 in.; maximum distance from spin- 
dle nose to base, 46 in.; minimum dis- 
tance spindle nose to base, 156 in. 
Head travel on arm is 23 in. Maximum 
distance from column OD to spindle 
center is 30 in. 

Distributed by Maserati Corp. of 
America, 662 Main St., Westbury, L. L.. 


N. 3. T-6-32 


Numerical Control 
for Small Shops 


This numerically controlled machine 
tool, suitable for job shop use by small 
plants, utilizes the Digimatic numerical 
control system. Relatively small in size. 
it offers high performance and simplici- 
ty of operation. Contoured parts can be 
programmed directly from blueprints by 
machine shop personnel. 

The Digimatie control 
sturdy. high-power magnetic amplifiers. 
Use of an E.C.S. electronic interpolator 


incorporates 


(Standard and Special) 


Reamer 


Subland Drill 


SUBLAND TOOLS- 


DETROIT 
& TOOL 


SET-UP 
TIME, 


PRODUCTION 
COSTS 


To produce more work in less 
time and at reduced costs, mod- 
ern production methods often 
require multi-diameter tools that 
perform a combination of opera- 
tions with each pass—drill-coun- 
terbore, drill-ream, drill-chamfer, 
etc. Your best bet for accomplish- 
ing these objectives are subland 
cutting tools, precision produced by 
Detroit Reamer & Tool Company. 


A leading participant in the original 
development of subland tools more 
than 25 years ago, Detroit Reamer & 
Tool Company has been a major manv- 
facturer of such tools ever since. Thus, 
our engineering experience combined 
with modern manufacturing facilities as- 
sure that you receive the finest quality 
subland cutting tools. 


E SPECIALIZE 
in Designing and Manufacturing 
H.S.S. and Carbide Tipped Special 
Cutting Tools to your requirements. 


REAMER 
COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-175 
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OPTICAL CHART-GAGES 


SIGHT-GAGES 

OPTICAL GRINDER CHARTS 
PRINTED CIRCUIT MASTERS 
TRANSPARENT TEMPLATES 
INSTRUMENT SCALES 


GET BETTER TRANSPARENT 
LAYOUTS WITH /457/-we 
COATED PLASTIC 


With FastLine ‘Do it yourself” 
coated plastic you can produce 
transparent layouts with ac- 
curate, easy to read lines—profes- 
sional layouts for chart-gages, 
sight-gages and many other pur- 
poses. What’s more, you can make 
them right in your shop—on the 
job—as you need them—when 
you need them. After scribing is 
completed, FastLine chart-gages 
are ready for use in minutes. 


Put FastLine To Work For You! 
O Mail this 
Coupon Today 


OPTICAL GAGING PRODUCTS, Inc. 
26 Forbes Street 
Rochester 11, N. Y. 

| want to know more about OGP Fast- 
Line Coated Plastic. 


Name 
Title 
Company 
Address 


City State 


INDICATE A-6-176 
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or “Director” makes it possible to cut 
smooth continuous circular contours and 
true circles. 

The control unit occupies less than 12 
sq ft of space, yet has full capability to 
run the 4 x 4 ft bed-type Model A-50 
machine, including its heavy duty 30 hp 
spindle, in a full 3-axis capability. in- 
cluding lines and circles. Self-checking 
features and modular design packaging 
principles make the control console 
simple to use and maintain under tape 
control. Cutting speeds up to 100 ipm 
are available, with tolerances down to 
0.001 in. The machine also is equipped 
with micro-dials for positioning and 
push buttons which enable the operator 


to use it as a conventional milling ma- 
chine. 

Using half-inch magnetic tape operat- 
ing at a speed of only 71% ips. a full 
hour of machining can be accommo- 
dated on a 2400-ft roll of tape. The 30 
hp spindle, with speeds adjustable from 
20 to 3600 rpm, provides a wide range 
of control suitable for machining heat- 
treated steels as well as the softer metals 
and alloys such as aluminum and mag- 
nesium. 

Electronic Control Systems, Div. of 
Stromberg-Carlson, 5415 York Ave., Los 
Angeles, Calif.. or Morey Machinery 
Co., 387 Lafayette St.. New York, N. Y. 

T-6-33 


Punch Holder 


With this punch holder for tool and 
diemakers there is no need for parallels 
and blocks. Self-centering and self- 
aligning, the holder is adjustable for 
punch shanks 34 to 2 in. diam. Surfaces 
are ground parallel to 0.0005 in. 

It is useful as a base for drilling and 
reaming, may be used on _ surface 
grinders to sharpen punches without 
removing them from the punch plate: 
may be used to make light milling cuts 
on punch sections without removing 
from the punch plate; or is useful as a 
bench vise to support punch plate while 
assembling and finishing punches. 

Durant Tool Supply Co.. 1-15 Thur- 
bers Ave., Providence 5, R.I. T-6-34 


Lapping Machine 

A simple-to-operate 24-in. semiauto- 
matic lapping machine can deliver 
flatness to less than 0.00011 in. and a 
surface finish as low as 1 microinch 
rms. Its fully automatic work cycle. 
includes application of the lapping com- 
pound. Adjustable speed drive from 
16 to 76 rpm, allows selection of best 
lapping rate. Special designed magnetic 
truing rings maintain continuous plate 
flatness while the machine is in opera- 
tion. 

Designed primarily for lapping small 
parts in production lots, the machine 
also can accommodate any large casting 
or similar part that will fit in any one 
of the truing rings, which have a 87<¢ in. 
ID. Small parts are placed inside the 
truing ring using masonite separators. 
where they are held in contact for a 
lapping by weight plates. These mason- 
ite separator plates can be cut, drilled 
or otherwise shaped to accommodate 
parts of any outline. 

Almost any type of material can be 
successfully lapped on the machine, in- 
cluding alloys, which can be lapped in 
the hardened state. and nonferrous 
metals, plastic and ceramics. Selection 
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of the proper lapping compound and 
plate speed is all that is required to 
Lap- 
ping compound is automatically sup- 
plied from a special tank which has a 
built-in agitator. 
Taft-Peirce Mfg. Co., 
I. 


produce the right surface finish. 


Woonsocket. 


R. T-6-35 


How to be SURE —_ 
about 


Surface Roughness 


Rotary Magnet 


The Crow 


Foot electro rotary mag- 
net has a radial pattern magnetic de- 
sign, with as many radial lines as can 
be accommodated on the magnet face. 
The greater the number of radial lines, 
the greater the holding torque. 
Although designed for grinding. 
Crow Foot rotaries' are in successful 
operation holding jet engine parts for 


turning on lathes. On the same machine 
tools, some of the rotaries have been 
adapted for vacuum, so that on the 
same face, ferrous parts are held mag- 
netically and nonferrous parts held 
with vacuum. Sizes range from 10 to 


24 in. diameter. 
Magnetic Holding Devices. 2034 E. 
T-6-36 


22nd St., Cleveland 15, Ohio. 


Bearings 


Thin-section radial ball bearings are 
especially designed or built to specifica- 
tions for, bearing fabrication to avoid 
warpage. They are particularly useful 
where space and/or weight must be de- 
creased. 

The bearings can be fabricated from 
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NO NEED TO GUESS or wonder about the roughness of 
parts that you make or buy. With the PROFILOMETER 
at hand, you KNOW the roughness, because — 


1 The Profilometer measures surface roughness in definite 
microinch units (arithmetical or r.m.s. average height). It 
eliminates the errors and uncertainties of inspection by 
touch or sight. 


2 Itis accurate and dependable—even below 3 microinches. 
Cannot be set to give wrong readings. 

3 It’s a sturdy, portable SHOP TOOL — as easy to use as 
a dial gage. 


4 It is versatile. Measures almost any surface, internal or 
external, over any desired length. Measures plastics, 
glass, etc. as readily as metal. 


5 It’s been thoroughly proven in thousands of production 
and inspection departments — since 1936. 


FREE ILLUSTRATED BULLETIN gives details; 
describes cost-saving applications. Write for it! 


Representatives in principal industrial centers throughout the Free World 


Profilometer is a registered trade-mark 


MICROMETRICAL 


MANUFACTURING COMPANY 
349 S. MAIN ST. ANN ARBOR, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-177 
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FREQUENCY 


INDUCTION. 


almost any type of bearing material 
including magnetic stainless steel, non- 
magnetic stainless steel, SAE 52-100. 
aluminum, bronze, K-Monel and cera- 
mics. They can be either a full com- 
plement or retainer type. Typical 
examples of thin-section bearings have 
the following measurements: bore 110 
mm, OD 140 mm, width 16 mm; a second 
has bore 30 mm, OD 42 mm, width 7 mm. 
Ann Arbor Bearing and Mfg. Co.., 

815 Wildt St., Ann Arbor, Mich. 
T-6-37 


TYPICAL INDUCTION HEATING APPLICATIONS | >hél! Trimmer 


SIMULTANEOUS Model ST-4 sliding knife drawn shell 
HARDENING ond BRAZING DIFFUSION BONDING OF trimmer can trim up to 800 shells per 
AIR HARDENING SPRAYED METAL COATINGS 1our of any shape within a 6-in. diam- 
STEEL ROO — STEEL TUBE COATED WITH eter excepting those with extreme in- 
— ternal corners. Basically the sliding 
—o knife mates with a rotating universal 
bolster spindle holding the shell. There 


PREPLACED 


The machined and finished rod of air- 
herdening steel is simultaneously hor- 
cened and brazed to a mild-steel tab. 
Use of a purified hydrogen atmosphere 
ond a high temperature brazing alloy 
permits successful hardening of alloy 
steels without discoloration and sesling 
even in the absence of flux. 


METAL SPRAY 

GUN 
Corrosion or wear resistant metal coct- 
ings sprayed on metal surfaces can be 
improved by heating to achieve alloying 
by diffusion. The drawing shows a typi- 
cal arrangement for processing steel 
tube sprayed with hard facing alloy. 
Long tubes may be progressively sprayed 
ond hected 


_ PUNCH 
HEATING COIL 


FORMING HEATING HIGH STRENGTH 


2 ° ALLOYS FOR FORMING 
° 


Uniform and rapid heating of : 
high strength alloys (alloy steels, is no possibility of any change in direc- 


titanium, ete.) aids in upsetting tion of force, and slicing action permits 


and forming operations and a! 
- trimming to be done with low unit 
minimizes oxidation ond em- 


brittlement. force. 
Dayton Rogers Mfg. Co., 2826 13th 
Ave.. S., Minneapolis, Minn. T-6-38 


Gear Finishing Machine 


Hardened gears up to 12-in diam 


4 can be economically finished to quiet- 
i operating smoothness with abrasive 
= throwaway tools without matching of 
gears in pairs. Tightened dimensional 
LEPEL HIGH FREQUENCY LABORATORIES, INC. accuracy, surface finish and contact 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-178 


pattern, and materially reduced noise 
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characteristics are achieved with a gear- 
hnishing machine which also permits 
salvaging of gears otherwise too noisy to 
meet desired standards. Smoothness and 
life characteristics of gears in service 
are also improved. The compact ma- 
chine which requires 5 x 619 ft floor 
space is applicable to either high or low 
production. 

Model 999 hard gear finisher utilizes 
throwaway tooling for crossed-axis fin- 
ishing of hardener gear teeth to quickly 
spur and helical gear 


clean up hard 


finish and sound 


teeth to improve the 


characteristics of the gears. Average 


] 
cycie time 


is little more than a minute. 
The rotary abrasive-impregnated type 
finishing tool is of plastic abrasive (80 


grit average) construction varying to 


application. The throwaway 


tool is supplied in a 9'4 in. diam size 
in face widths of 1 and 145 in. A 
crowning attachment. for finishing hard 
gears with especially high crowns, is 
optional. 
The hard gear finishing method is 
adaptable to manual, semiautomatic or 
fully automatic loading. Finishing 
action of the tool cleans up small devi- 
Any nicks 


and burrs are also removed at the same 
ie. Rotating speed of the tools is ad- 


ations in tooth form and lead. 


justable to suit size of gear being 
finished. 

The finishing-tool mount, on an ad- 
head supported by precision 
is outboard mounted for easy 
Tool head 


readily made from either a graduated 


bearings, 
tool change. settings are 
scale or positive stops. 

equipped with a 
table, speed-con- 


The machine is 
reciprocating work 
trolled by change gears. 

Michigan Tool Co., 


Nichols Rd., Detroit 12, Mich. 


7171 E. Me- 
T-6-39 
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Tool Steel 


A low alloy steel, known as LaBelle® 
HT is suitable for applications requiring 
unusual resistance to shock or impact 
such as shear blades, impact extrusion 
tools, cold 


and coining and striking dies. 


heading dies and punches 


Crucible Steel Co. of America, Oliver 


Bldg., Pittsburgh 22, Pa. T-6-40 


USE READER SERVICE CARD ON PAGE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Indexing Chassis 


\ standardized chain indexing ch 


called the Automator. is available in two 
The OT series 
parts carriers around a_ base 
the OL 


riers over and under a base frame. 


basic standard models 
indexes 
frame; series indexes parts car- 
frame minimum 


in 


wide and are built in increments of 6 ft 


The base requires 


floor space: standard models are 
in length to suit customer requirements; 


frame design provides firm and easy 


mounting of work stations. 


and type to best meet your needs. 


TO BEST SERVE YOUR NEEDS... 


For over twenty years our designing and manufacturing 

abilities have been exclusively devoted to producing highest 

quality end mills. Because end mills are our only business, we 
realize that universal acceptance of our product is obtained and 
maintained by continuously supplying the best end mills available. 
Putnam manufactures and stocks over 1700 standard types and sizes 
of end mills. Thus, you can quickly and economically select the exact size 


END MILLS ARE OUR BUSINESS... 
 NOTASIDELINE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-179 
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2981 CHARLEVOIX AVENUE DETROIT 7, MICHIGAN. 


Standard models offer indexes of 114 
to 11! in. in length. and outputs up to 
1500 indexes per hour. 

A full length cam shaft connected by 
chain to the drive unit furnishes an 
accurate method of timing electrical. 
pneumatic and mechanical work opera- 
tions during both the indexing and dwell 
periods of cycling. Many work station 
operations can be performed by the 
cam shaft by using mechanical linkages. 

An automatic, adjustable torque safe- 
ty clutch, and a manual device to dis- 
engage the carrier chain are used to 


REDUCE 
Precision Hole Grinding Costs 


USING AN 


HP 
50,000 
RPM 
AiR 
TURBINE 
GRINDER 


SLIDE 
ADJUSTS 


Grind precision holes at amazingly 
low costs with the D1-S ... using 
your present machine tools. A com- 
pletely RIGID unit guaranteed not 
to deflect in its vertical alignment. 
Grease-shielded, long life bearings. 
Capacity up to 234” diameter with 
3," wheel .. . and up to 4” diameter 
with adapter. Proper high speed 
and power for dependable, fast 
operation with toughest steels. 


OR MOUNT ON JIG BORER 
TO CONVERT MACHINE 
TO PRECISION 
JIG GRINDER 


ONSRUD MACHINE WORKS, INC. 


PORTABLE TOOL DIVISION 
7726 Lehigh Avenue Niles 31, Iilinois 


WRITE FOR FREE DI-S HOLE GRINDER BULLETIN 1126 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-180 


provide safe smooth operation of the 
machine, without sacrificing indexing 
accuracy. 

Benerson Corp., 1319 W. Florida St., 
Station A, Box 127, Evansville, Ind. 


T-6-41 


Dividing Head 

The OMT-Optical dividing head, pri- 
marily for inspection and light machin- 
ing purposes, affords direct readings to 
2 seconds of are by employing an illu- 
minated micrometer eye piece. For 
coarse adjustment, an external scale 
ring is provided close to the eyepiece. 
Rotation is effected by a hand wheel 
through a worm and worm wheel, which 
can be disengaged for rapid positioning 
simply by movement of a lever. A posi- 


tive nondeflecting looking device is oper- 
ated by a knurled knob adjacent to the 
eyepiece. Work can be held either in 
collets or between centers, and a face 
plate is provided. Tailstock and a base 
plate unit are standard equipment. 
Center height is 344 in. and maximum 
distance between centers is 14% in. 
George Scherr Co., Inc., 200 Lafayette 


St.. New York 12, N. Y. T-6-42 


Carriage Stop 


Universal lathe carriage stop provides 
positive cutting depth control for lathes 
in any of six preselected positions. Six 
threaded stops afford positive and ac- 
curate control over length of lathe 
travel. Component attaches to the bed 
of 90 deg lathes; for other types of beds 


4 
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an adaptor is available. 

A threaded-screw principle, which 
makes almost any depth adjustment 
quickly possible facilitated adjustments 
of stops. A lock is also provided which 
holds the stop in place, yet prevents 
dimpling of the stop. 

G/K Products, 9548 Gidley St.. Rose- 
mead 76, Calif. T-6-43 


Swing Clamp 


Designed for ease of application. this 
mounted swing clamp has pivot post 
machined from solid block and a base 
that is secured to fixture bv 4 socket- 


head screws. The clamp is available in 
hive sizes. 

West Point Mfg. Co.. 26935 W. 7 
Mile Rd.. Detroit 19. Mich. T-6-44 


USE READER SERVICE CARD ON PACE 
267 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Small Bore Gage 


The Bore-Test. a compact, versatile 
comparator, will indicate taper, bell 
mouth, out of round, and other dimen- 


sional variations of bores ranging in 
from 0.057 through 0.810 in. The 


instrument may be used in blind or 
multiple diameter holes. 

\ variety of measuring heads are 
used with each gage; may be quickly 
interchanged without keys or wrenches. 

Alina Corp . 122 E Second St.. 


Mineola, L. L., N. Y. T-6-45 
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FORMING PRODUCTION 
PROFITS... 


Cost-Conscious 
Companies 


CHOOSE 


Every Nilson 4-Slide Forming Machine is designed with 
built-in flexibility! Most models handle either wire or ribbon construction of forming 
metal with equal speed and accuracy . . . can combine area. Directly above is the 
stamping, welding and other secondary operations with the new Vertiferm Machine. 
basic forming cycle. Easy access to tooling insures rapid 

setups, minimum down-time for job changeovers. 


Illustrated at top is Model 
S-1-F Machine, showing 


Whatever your forming application, there's a Nilson 4-Slide 
to do the work faster, more economically! With 17 horizontal 
models and the new "Vertiform” machine, Nilson offers you 
the widest selection of 4-slide equipment. 


Investigate the cost-cutting advantages of Nilson 4-Slides 
in your operations! For a production evaluation of your SIZE RANGES 
. Wire up to 2” diameter 
parts, send prints or samples today. Dinbon stack te 314" wide 
Feeds up to 32” 
5 TO 75 TON 
PRESS SECTIONS 


1502 Bridgeport Avenue ¢ Shelton, Conn. 


AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES » WIRE & STOCK REELS e WIRE 
STRAIGHTENING EQUIPMENT @ AUTOMATIC STAPLE FORMING MACHINES e SPECIAL WIRE FORMING EQUIPMENT 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-181 
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NILSSON 
2-SLIDES 
| 
S/ 
La ) 
NELSON 
THE A. H. NILSON MACHINE CoO. 
= 
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Pendent 


Automatic 
Disc Brake... 
four times more 
braking area! 


Weight 
30 LBS. 
Roller Chain 


(as illustrated) or 
Link Chain 


Control 

(as illustrated) 

or Pull-Cord 
Control 30 LB. THOR AIR HOIST 


30 TIMES ITS OWN WEIGHT 


LIFTS OVER | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-182 


NEW! 


Fastest lifting, 
fastest 
lowering rate 
of all small 

air hoists! 


PORTAGLE POWER 


Best control 
for pin-point 
load spotting! 


Here’s real husky lifting power—Thor’s 
new compact, portable air hoist which 
can be handled easily by one man. Lifts 
up to 1000 lbs. Infinitely variable speed 
control from dead slow to 50 ft. per min- 
ute lift, 96 ft. per minute descent under 
full load—all in one hoist! Ask for Bulle- 
tin No. JE-2367 for complete details. 
Better yet, see a demonstration in ‘your 
own plant! 


Thor Power Too! Company 


Prudential Plaza, Chicago 1, Ill. 


Brenches in all principel cities 
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Announcement appointm 
William as Vice-{ 


resident 


nd general manager has been 


Mr 


e-presi 


made 


Snebold has 


lent and secre- 


Frank G. was named 


Sorensen, Jr. 


The Yale & Tow 


ve advanced both 


ne Mfg. >. directors 
Elmer F. Franz 
{ John A. Baldinger to the off 


vice-president. Mr. 


ice 
Franz, who now 
>-president and treasurer, has been 
1949 


serve in 


¥s treasurer since 


‘ontinues to 
1s general 


ils Handling 


manager of the 


Div. 


ifacturis 
Produ 

Mr 
Schroeder, 


i a service en 


William A. Reich was 
made manager of the en- 
gineering section of Gen- 
eral Electric Co.’s Metal- 
lurgical Products Dept. 
Prior to this appointment 
he was manager of ad- 
vanee engineering. 


lu ‘ded 
Smelting Refining and 
Felix Edgar Wormser 0 
Lead Co. and Kenneth W. 
The Electric Storage Battery 

At the recent an 
beard of dire 


ctors of 


Ame 


Institute, S. D. Strauss was reelected 


to serve as lent for an 


He 


sales for the Americar 


nres 
presi 


13 
is vice-p len 


Refining Co 


Edward I. Brown was re- 
cently appointed director 
of engineering for the 
Machinery Hvdraulies 
Div. of Vickers Inc. He 
was chief engineer, Tor- 
rance Plant, Aero Hy- 
draulies Div. of Vickers. 


Bos 
Schumb 


Josey 
Green 
Co 


nual meeting 


rican Zinc 


ther 


he 


named honorary 


wa 


William G. 


and ief executive 


company 


Edward L 


Peter C. Rossin is new 
technical director of the 
Refractomet Div. 
established by Universal- 
Cyelops Steel Corp. He 
has been manager-pilot 
plant section of research 
and development. 


recently 


Martin T 


Donald Ww 
ird He s pres 


Stewart was re- 


Frease su 
. Stockdale w! 
hairman of t 


: 
7] o¥ 
> 
- 
Harry E. Gude was made vice-pres 
jent for manufacturing of the Alumi- — president in charge of sales and a d Ss R 
num division of Olin Mathieson Chemi- | rector of DeVlieg Machine He joe 
al Corp. He formerly was genera — previously was sales manager of De- a 5 
iNager o e division’s rolling mi lating to sales lieg 
1] 
He succeeds Albert J. Berdis who will former vice-pres 
ecome president of the Weirton Stee ind engineering of the (Appointment of Arthur J. Welch a- |. 
Instrument | succeeds e-president and general manager of 
as plant manager. Ray the Spring Div. has been revealed | if ly 
Gustav O. Hoglund, head of the with extensive experience Borg-Warner Corp. Associated with tk ial 
Welding Section of the Aluminum Co £8 rineer with manufactur- livision for the past 16 vears. he has 5 
f America Process Development Lab- ers in the vending machine field, fills er ce-president and assistant ger Hie | 
ratory, is new president of the Amer- the new post of service engineer. eral manager tor the past vear it 
an Welding Society. He takes office 13 
June 1 to serve during the 1958-59 i | 
| 
s now chairman 3 , 
treasurer and chief financial offcer of j . i 
|| 
the company ~- 
4 
|: 
len as manager resea i- 
opment department: and 
as chief engineer, Special eae 
t 
Div 
tment of 
at Hycon Mfg. ¢ 
tarv-treasurer and continues in the Ca- Lead Industries \ssociation at ts P| n Gear Works. Eg. eee | 
pacity of secretary-treasurer. Oth annual meeting elected John D mas made et consulting 
Bradley to serve as president and board engineer. He has direct engineer- i: 
plant superintendent at Elmes Engi- president of The Bunker Hill Co. Vice- ears. Succeeding Mr. Schu : ale 
neering Div. and King Machine Tool association engineer is S. George Belezos w is ¥ al 
D vy of American Steel Foundries He ted States een issistant since 1949 
formerly was works manager of Cin- ng Co.. die 
innati Gear Co. Directors of 
f Lor elected i 
ar the wned suDsidiary, and was a vice-pres 
the year elected pres 
a 
Mr. Balding and manager of ficer of th= ang 4 
Philadelphia Smelting and ceeds 
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New president of Feller Engineering 
Co. is E. G. Klein. He succeeds Karl 
Feller, retired, who continues to be 
Klein 
vice-president of the 
Transocean Trading. In 


director of the company. Mr. 


formerly was 


Micromatic Hone Corp. has ap- 
pointed Joseph L. Pulliam as sales 
manager. Mr. 


with the organization since 1942. has 


Pulliam. who has been 


been North Central regional manager 


the past two years. 


Appointment of John E. Puvogel, 


Robert I. Cratch and John M. Thom- 
as as vice-presidents in charge of man- 
ufacturing, marketing and new product 
planning and development respectively, 
has been announced by Hoskins Mfg. 
Co. Mr. Puvogel has been manager of 
manufacturing for the past eight years. 
Mr. Cratch has served as market ana- 
lyst. sales manager and manager of 
marketing. Mr. 
of the 
search and development department. 


Thomas was manager 


company’s metallurgical 


* When the powerful engage- 
ment of PULLMORE Multiple- 
Disc CLUTCHES is released, 
declutching is instant and posi- 
tive. The perfectly flat, floating ond POWER 
discs separate and ride free— 
without drag, heat or abrasion. gums 


This positive neutral is especial- 


ly valuable 


multiple-cycle machines. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-6-184 
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in rapid-operating, 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Dise 


Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 


Shows typice! 
installations of 
ROCKFORD 

CLUTCHES 

TAKE-OFFS 
Contains dic- 
yom: of unique ap- 
plications. Furnishes 
cepacity tebles, 
dimensions ond 
complete specifice- 
bons. 


Speed 
Reducers 


Several administrative appointments 
recently were made at Giddings & Lewis 
Machine Tool Co. Edgar L. McFerren, 
former general manager of the G&L 
and Hypro Div., was named vice-presi- 
dent-sales. George K. Cassady, now 
general manager-field sales for the cor- 
poration, was general manager of the 
Davis Boring Tool Div. Succeeding Mr. 
Cassady at his former post is Walter 
B. Wigton who has been chief engi- 
neer of the G&L and Hypro Div.. a 
spot now filled by Walter L. McCann 
who was assistant chief engineer. 
William M. Ritter was assigned the 
position of sales manager of the Davis 
Div. while Harry C. Soukup is acting 
general manager of the G&L and Hypro 
Div. and continues also in his capacity 
of works manager of that division. All 
six men are members of ASTE’s Fond 
du Lac chapter. 


Albert T. Both, who has been works 
manager of the Cleveland Mill Div. of 
Chase Brass & Copper Co.. 
of Kennecott Copper Corp.. 
sistant vice-president-operations. His 
former post is being filled by Howard 
C. Walters who joined Chase in 1956 
as assistant works manager. 


subsidiary 
is NOW as- 


Martin C. Butters has been named 
executive vice-president of Brubaker 
Tool Corp. He also will direct opera- 
tions of the Morton Machine Works. 
Brubaker subsidiary. 
Mr. Butters is a member at large of 
ASTE. 

Other personnel title changes at Bru- 
baker involved George N. Fairchilds. 
vice-president in charge of sales, Jesse 
W. Elliott, vice-president in charge of 
manufacturing, and James E. Barnette. 
secretary and treasurer. Mr. Fairchilds 
is a member of ASTE’s Central Penn- 
sylvania chapter. 


wholly ow ned 


Magnesium Co. of America has re- 


vealed appointment of Charles L. 
Thompson as general sales manager 
of the corporation. He brings to his 
new responsibility broad experience in 
sales. sales management and adminis- 
tration in the light metal industry and 
material handling equipment field. 


Geoffrey Grange is new sales man- 
ager for the C. A. Norgren Co. For the 
past seven years he was managing di- 
rector of C. A. Norgren Ltd.. the com- 
pany’s manufacturing licensee in Ship- 
ston-on-Stour, England. 


William F. S. Dowlding was made 
director of quality control for Long 
Mfg. Div. of Borg-Warner Corp. For- 
merly technical assistant to the pres- 
ident. he now succeeds Leo W. Cartier 
who was transferred to another Borg- 
Warner division. 
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June 8-13. Socrety or AUTOMOTIVE EN- 
GINEERS. Summer meeting, Chalfonte- 
Haddon Hall. Atlantic City, N.J. For 
details write society office, 485 Lexing- 


ton Ave., New York 17, N.Y. 


June 8-13. Pennsytvania State 
versity. Industrial training clinie con- 
ducted in cooperation with the Amer- 
ican Society for Training Directors. 
Write to Prof. Ray S. Farwell, Exten- 
sion Conference Center. The Pennsyl- 
vania State University. University Park. 


Pa. 


June 9-12. Mareriats HANDLING Con- 
FERENCE. Public Auditorium, Cleveland. 
Ohio, sponsored by American Society of 
Mechanical Engineers. to be held con- 
currently with National Materials Han- 
dling Exposition. Send inquiries to ex- 
position managers, Clapp & Poliak, Inc.. 
341 Madison Ave., New York 17, N.Y. 


June 9-13. THE PENNSYLVANIA STATE 
University. Automation seminar. For 
complete information, write to Engi- 
neering Extension .Confer- 
ence Center, The Pennsylvania State 


University, University Park. Pa. 


Seminars, 


June 9-20. INpustRiaL Distriputors 
Ltp.. Diamond Research Laboratory of 
Johannesburg, South Africa sponsoring 
special summer course on shaped dia- 
mond tool technology at Illinois In- 
stitute of Technology, Mechanical En- 
Dept.. Technology Center, 
Chicago, Ill. For more data write to 
Dr. F. D. Carvin, Dept. of Mechanical 
Engineering, IIT. 3300 S. Federal St.. 
Chicago 16, Il. 


gineering 


June 9-21. INTERNATIONAL ORGANIZA- 
TION FOR STANDARDIZATION. Triennial 
meeting. Harrogate, England. U. S. 
member is American Standards Assn., 


70 E. 45th St., New York 17, N.Y. 


June 10-20. Purpue 
Twelfth annual advanced short course 
in quality control by statistical meth- 
ods. Purdue University campus, Lafay- 
ette. Ind. For more data. contact Prof. 
Irving Burr, Statistical Laboratory. 
Purdue University, Lafayette, Ind. 


June 12-14. American INsTITUTE oF 
INpUsTRIAL ENGINEERS. Ninth annual 
national conference and convention. Ho- 
tel Statler, Los Angeles, Calif. Get fur- 
ther information from the institute. P.O. 
Box 22069, Los Angeles 22, Calif. 
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June 16-20. AMERICAN SOCIETY FOR 
ENGINEERING Epucation. Annual na- 
tional meeting, University of California, 
Berkeley. Calif. Details of the meeting 
may be had from Prof. E. P. DeGarmo, 
Div. of Industrial Engineering, Univer- 
sitv of California, Berkeley 4, Calif. 


June 15-19. American 
MECHANICAL ENGINEERS. Semiannual 
Statler Hotel, Detroit. Mich. 
For details. write society headquarters, 


29 W. 39th St.. New York 18, N.Y. 


SOCIETY OF 


meeting. 


June 15-28. MaTeriaL HANDLING 
TRAINING CONFERENCE, Industrial Man- 
agement Center, Lake Placid Club, Es- 
sex County, N.Y. James R. Bright. 
director, Industrial Management Cen- 
ter, 56B Robbins Rd.. Lexington, Mass 
can answer inquiries. 


June 16-28. State University oF Iowa, 
College of Engineering. 19th annual 
management course. Iowa City. lowa 
Obtain further information from J 
Wayne Deegan, 122 Engineering Bldg.. 
State University of Iowa, Iowa City. 
lowa. 


June 17-20. Cornett University. Col- 
lege of Engineering. Industrial Engi- 
neering seminars in industrial manage- 
ment. manufacturing engineering. small 


plant management. methods and work 


or 2 H.P., of 


x machines, either 1 H.P. 


ter you more power, fin- 


ar their cost t 


Write for FREE Mill- 


Jaci 


al- 


famco 


MACHINE COMPANY 


3132 Sheridan Road © Kenosha 6, Wisconsin 
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from TOMKINS-JOHNSON 


HIGH PRESSURE 
HYDRAULIC CYLINDER 


@ 2000 P.S.I. Operating Pressure 
3000 


Truly another engineering first from Tomkins- 
Johnson, the new T-J Spacemaker High Pressure 
Hydraulic Cylinder will provide quality power per- 
fermance at high operating pressures. ONLY T-J 
OFFERS YOU A HYDRAULIC CYLINDER WITH 
ALL THESE EXTRAS—STANDARD, AT NO EX- 
TRA COST. Write to The Tomkins-Johnson Com- 
pany, 617 N. Mechanic Street, Jackson, Michigan, for 
further details and Bulletin No. HSM-5-58. 


‘TOMKINS-JOHNSON 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-186 
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measurement, data processing systems, 
applied industrial and engineering sta- 
tistics, and statistical aspects of com- 
ponent reliability. Address inquiries to 
Prof. Andrew Schultz, Jr., Dept. of In- 
dustrial and Engineering Administra- 
tion, Industrial Engineering Seminars, 
Upson Hall, College of Engineering, 
Cornell University, Ithaca, N.Y. 


June 17-27. Massacuusetts [NstITUTE 
or TECHNOLOGY. Special summer pro- 
gram on behavior of metals and design 
requirements for elevated temperatures. 
Get more data from Prof. Nicholas J. 
Grant, Dept. of Metallurgy, or Prof. 
Maurice E. Shank, Dept. of Mechanical 
Engineering, M.I.T., Cambridge, Mass. 


June 17-20. Connect UNIversiry, 
Dept. of Industrial and Engineering Ad- 
ministration, Sibley School of Mechan- 
ical Engineering. Annual industrial en- 
gineering seminars, Cornell, Ithaca, N.Y. 
For details, write Andrew Schultz, Jr., 
Dept. of Industrial and Engineering Ad- 
ministration, Cornell, Ithaca, N.Y. 


June 17-21. Massacuusetts INstituTE 
or TECHNOLOGY. Special summer pro- 
gram in casting of light metals, MIT. 
Cambridge. Mass. Send for more infor- 
mation to Prof. Howard F. Taylor. 
Foundry Metallurgy, MIT, Cambridge 
39, Mass. 


June 17-27. Massacuusetts [NstITUTE 
OF TECHNOLOGY. Special summer pro- 
gram in metal cutting at MIT. Cam- 
bridge, Mass. Get more information 
from Prof. Milton C. Shaw, Metals 
Processing Div., MIT, Mechanical En- 
gineering Dept., Cambridge 39, Mass. 


June 19-July 3. THE PENNSYLVANIA 
State University. Summer engineering 
seminar on materials engineering de- 
sign for high temperatures. Details may 
be obtained from Engineering Seminars. 


Extension Conference Center, Penn 
State, University Park, Pa. 
June 22-27.. AMERICAN SOcIETY FOR 


Testinc Matertars. Annual meeting 
and apparatus exhibit, Hotel Statler, 
Boston, Mass. Society office, 1916 Race 
St., Philadelphia 3, Pa. can give data. 


June 22-27. PENNSYLVANIA STATE 
University. Seminar in creative engi- 
neering. For more facts, contact Prof 
Maurice S. Gjesdahl, Extension Con- 
ference Center, The Pennsylvania State 
University, University Park, Pa. 


June 26-27. Society oF THE PLastic 
Inpustry, Inc. Midwest section con- 
ference, French Lick-Sheraton Hotel. 
French Lick, Ind. Get other data from 
society office, 250 Park Ave.. New 
York 17, N.Y. 
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YODER TUBE MILLS 


After 15 years of continuous operation 
the Yoder Type-M Electric-Resistance 
Weld Tube Mill shown here, is still pro- 
ducing precision tubing for the Monroe 
Auto Equipment Co., Monroe, Michigan. 
Yoder produced tubing is the basic com- 
ponent of the famous “Monro- Matic” 
shock absorber. Measuring 2144” outside 
diameter (plus several other sizes) the 
tubing is made from 22 gauge strip in 
one continuous operation .. . it is auto- 
matically cold-roll formed, welded and 
cut to pre-determined lengths. 

This typical installation of a Yoder tube 
mill exemplifies the accuracy, depend- 
ability and production economies of 
Yoder-made tubing. If your business 
requires pipe or tubing, ferrous or non- 
ferrous, in sizes from 14” to 26" diameters, 
there is a Yoder mill designed to produce 
it economically, efficiently and accurately. 


THE YODER COMPANY 
5525 Walworth Ave. « Cleveland 2, Ohio 


Check into the many cost- 
saving advantages of 
operating a Yoder pipe 
or tube mill... write 
for the fully. tllus- 
trated 88-page Yoder 
Tube Mill Book... 

it is yours for the 
asking 


PIPE AND 


YODER TUBE MILLS 
ferrous or non-ferrous) 
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Mechanism of Grinding 


Inserting a platinum wire into a very 
small hole in the workpiece and fixing 
it there with insulating shellac has been 
used by J. Peklenik to investigate the 
mechanism of grinding. He describes 
this method in detail in an article in 
Industrie Anzeiger, January 3, 1958. 
pages 10-17. The title of his article is: 
“Der Mechanismus des Schleifens und 
die Ueberschliff-Zahl.” 

The grinding process is studied by 
means of a statistical analysis of tem- 
perature measurements. The tempera- 
ture is generated at individual grains 
during grinding. As each grain of the 
grinding wheel cuts the surface of the 
workpiece some wire is cut, local weld- 
ing occurs, and the setup acts as a 
platinum-steel thermocouple. The ther- 
mocouple permits recording the sharp 
peak as each grain cuts the wire and 
the background level of temperature 
during grinding. The distance between 
peaks is a measure of the distance be- 
tween the grains on the wheel. 

This research shows that the effec- 
tive distance between the grains de- 
pends on the grain size and on the feed 
rate. The distance is greater for fine 
grained wheels than for coarse ones. 
From the result the number of neces- 
can be calculated for various 
grinding conditions. 


sary passes 


Surface Treatment of HSS Tools 


Various methods of surface heat 
treating of high-speed steel tools are 
discussed by H. D. Weckener in Werk- 
statt und Betrieb, 1958. No. 1, pages 
33-38, under the title: “Oberflaechen- 
Behandlung von Werkzeugen aus 
Schnellarbeits-Stahl und ihre prak- 
tische Anwendung.” 

The method of testing the hardness 
of very thin layers is carefully exam- 
ined. The author differentiates between 
three groups of surface treatments: 
those where no chemical process is in- 


volved in the depositing of the layer 


Same lathe, 
same operator 
— but production 


+GF+ Work Driver 
makes the difference! 


For turning between centers, simply 
mount the #6F# Work Driver on your 
present lathes. You eliminate driving 
dogs, forget about hand wrenching 
’ Drive rough or smooth blanks — even 
improperly centered forgings — with a 
steady, evenly distributed force 


Cutting pressure Clamping force 


\e 


THE CLAMPING FORCE always 
matches the CUTTING PRESSURE 


Reliable grip — even with 
the heaviest roughing cuts 


| 
(Cif 


An easy rotation of the hood grips 


or disengages the workpiece 


Five models give you diameter 
ities of 43" to 8-1/1 
W rite hulletin fi on 
mation and specifications. Dept. 186 
Chu ompany is 
national distributor he le +GF+ Wi 
Driver. Sales are handled through . 
dustrial Distributor achinery De 
ers, and Machir | if 


THE SKINNER CHUCK CO. 


ESTABLISHED 1887 
NEW BRITAIN, CONNECTICUT 
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Lufkin now provides the most complete line of radius 
gages .. . with a range of measurement from 


9 


value than ever before. 


This design, pioneered by Lufkin, is preferred by tool- 
makers, diemakers, patternmakers and all others who 
make precision measurements. Each gage is a separate 
unit with five different gaging applications for concave 
and convex radii. Smooth, accurately machined gaging 
surfaces are polished and the faces are clearly marked as 
to size. Sets are packaged in durable red viny! cases. 

See your distributor about a set of Lufkin radius gages 

. the most complete range of sizes on the market. For 


new and improved design of all your precision 
tools, be sure to ask for Lufkin. 


Always buy from your distributor 


Les 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-6-188 


Range up to 2” 
at new low prices 


2’. And at new low prices that make these gages a better 


material and those where diffusion 
takes place, changing the base ma- 
terial of the tool. A third group in- 
cludes methods which fit into either of 
the first two groups, the difference be- 
ing that the tools must be treated after 
each grinding. Group one comprises 
chromium plating and _ electrolysing 
The second group includes steam 
treatment, nitriding and electrolytical 
polishing. The third group covers sul- 
fidizing, shot lapping and other methods 

In the case of chromium plating it is 
necessary to limit the thickness of the 
layer to 0.0008 inch. Hardness was 
measured with a very small load at 800 
to 950 Vickers units. The author indi- 
cates that chromium plating is not 
recommended when the cutting forces 
are high or where a substantial twist 
may occur, as in drilling small holes 
The chromium layer becomes soft at 
temperatures of about 660 F. Hence 
chromium-plated tools prove successfu 
mainly when machining 


4 i num 
Magnesium, copper and the like. The 
PE 


author mentions a case where tool life 
improved 118 percent when dr 


copper with a chromium plated twist 


drill, but dropped 32 percent when 


lariv recomm ended tor reamers. milling 

cutters, twist drills, taps, form tools, 

lathe tools, cutoff tools and broaches 


Steam treatment. first developed 
the United States. is based on a reaction 
of oxygen with the metals in the tool. 


ig a laver of oxidation. 


producin 
The author also presents examples 
and principles of numerous other 


meth 


such as the Durgi treatment 


developed in Switzerland. the 
den im-sulphur treatment and other 
\ literature survey covering 38 publi- 
cations, including Russian articles. con- 
cludes the paper. 


Thermal Expansion 
of Machine Tools 


In an article published in Maschinen 
Varkt, March 1958. No. 1. by H. Wolf- 
bauer. the thermal expansion of ma- 
chine tools is discussed. This expansion 
is still often disregarded in practice 

The author differentiates between 
heat generated in the machine itself 
and that radiated from the surrounding 
space. He indicates that substantial 
inaccuracies are generated in work- 
pieces due to thermal expansion of the 
machine tools. Jig borers are a good 
example of the fact that geometric 
accuracy can be affected by heat. A 


compensating device that minimizes 


is discussed. A 
graph shows that the peak distortion 


thermal expansion 
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ron versus 

iron, the dissipation by 
towards machine instead 
ym it, and the effect of over- 
portions of the machine on 


al expansion 


Magnetic Measuring Device 


‘tic device for measuring and 


ne accuracy of gear cutting 


Macl 


line 


K. Stepanek in 
nen-Praxis February 
ring methods, 
not 
interruption of the meas- 
re from tooth to tooth, 
thermal expansion. slow 
so on 
hod is very sensitive and 


determine errors down 


It is necessarv to 
1 before measurements are 

nalysis of the results permi 


irate determination of 


magnitude of the cyclic error and that 
> accumulated error. Furthermore. 
the effect of a displacement of the axis 


ned 


It is planned to develop the magnetic 
nethod for diff 


ifferent 

programming 
if is necessary 

measure parts, angles and velocities 


extreme accuracy. 


“European industrialists fee] that the 
future and salvation of Europe depend 
he development and refinement of 
le agreements. They believe it 
1 years to achieve full free 

ng European nations. 
removal of tariff barriers will 
strengthen the economy of 
"urope. A strong Europe is necessary 
for our survival even though it poses 
ompetitive and industrial pgoblems. 
These problems must. be solved. Pos- 
sibly, understanding could be achieved 
hrough interchange of information, 
he level of tool engineering. 
hatever part we can have in encour- 
leveloping such an under- 
standing with mutual cooperation would 
indeed be worthwhile.”. . . from a paper 
d by John W. Greve. editor of 
Toot ENcINEER. before the 26t! 


4merican So- 


rotation of the table can be deter- , 


Reed Thread Rolling Attachments 


feature 


ADVANCE COMPENSATOR 


Eliminctes Strain in Gear Train 


SIDE FLOATING COMPENSATOR 
With New Anti-friction Bearing Unit 


ALIGNMENT COMPENSATOR 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


VORCESTER 1 ASSA ISET 
TRA-171 JIRCESIE v 
Sales Offices in: Busalo Chicago 3n pton Denver detroit, Englewood 
Houston, Indianapolis, Milwaukee, Montrea! New Y t Phila, Pittsburgh. St Lous, Syracuse 
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How unitized Torit Dust Collectors cut your 
costs ... protect machines and worker morale 


Here’s the most flexible and economical method of trapping dust that 
damages your equipment and creates employee health and morale 


problems. Torit units trap dust at its source. They’re completely self- 
contained and portable. This means you can install Torit Collectors 
yourself, shift them as requirements change, operate them only as 
needed. They can be suspended or installed next to the machines they 
service. You can wire them directly through equipment switches to con- 
serve power and let them return filtered air to the room to save heat. 
There’s a complete range of types and sizes to choose from, fully 
described in the free booklet offered below. 


6 machines serviced by Torit for $666.15 complete. 
This Torit Model 219FM was installed at the 
Mohr Lino Saw Co., Skokie, Ill. to collect dust 
from 3 belt sanders and 3 different types of grinders 
len from view). The Collector plus 


ther example of the economy 


rit offers you. 


’ Handbook on dust control. 28 pages, 
full details on Torit units. Write: 


TORIT MANUFACTURING COMPANY 
311 Walnut Street, St. Paul 2, Minn., Dept. 1305 
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Toot Die Drartinc—By Theodo 
WB. Hoover and Herman G. Schumach- 
r. Published by Rovyalle Publishin 


drafting which concerns itself with th 
planning and design of devices and ma- 
chines used in the mass prod 
a product. It is a specialized field of 
drafting and. with the steadily increas- 
ing demand for toolmakers, die makers. 
detailers and designers, it became nec- 
essary to develop instructional materials 
which would prepare personnel for 
these positions. 

The material in the text has been 
used to teach the fundamentals of draft- 
ing through the use of “live” tool, die 
and fixture parts rather than an as- 
sortment of wooden blocks which have 
no functional value. As the novice tool 


designer learns generally by doing rath- 


er than by reading. lengthy and wordy 
explanations have been carefully avoid- 
ed in this text. 

The book is designed as a basic 
course from fundamentals through sim- 
ple layout and design and can be used 
in high schools, apprentice training 
programs, junior colleges and technical 
institutes. Section XII of the book con- 
tains a suggested outline of courses for 
tool and die design for individual use 
or for instructors. 

In general, the book is an up-to-date 
approach to the problems of teaching 
engineering students the basic steps of 


tool and die designing. 


Process INSTRUMENTS AND CONTROLS 
Hanppook—By Douglas M. Considine, 
et al Published by McGraw-Hill Book 
Co., 330 W. 42nd St.. New York 36, 
N.Y. Price $19.50. 1383 pages. 


With comprehensive and detailed cov- 
erage of control equipment and data. 
this handbook satisfies a long-felt need 
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Co., Inc., Detroit, Viv Qn. Coptes may be 
obtained by writing Marwil Book Co., 
| “ 33 W. Warren Detroit, Mich. 
a 3 Tool design is that branch of machine 
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A. 
- 
4 all accessories al 
and efficiency To 
> 


have a complete refer- 

the subject. The content 

extends into-every phase of control and 
neasurement. 

ission is organized into sec- 

rising general fields of con- 

rement such as: flow. 

erature, liquid-level, and 

ymposition. In addition, sep- 

ons are devoted to automati 

-rs and final control elements. 

treatment of basic princi- 

leir applications to available 

is included in each section. 

zineering information in 

»f tables, formulas and charts 

ncluded to aid in selection and appli- 

f uipment to spec ifie control 

problems. 
Almost every manufacturing and en- 
gineering research endeavor requires 


instrumentation. This re- 
jilation of techniques and 
rinciples of measurement and control 
yply a valuable tool for attainment of 
most efficient manufacturing proc- 
control. 


EAS, INVENTIONS AND PateEnts—By 
bert A. Buckles. Published by John 
Wiley & Sons, Inc., 440 4th Ave., Neu 
York 16, N.Y. 270 pages. Price $5.95. 


The author, who is a patent attorney. 
liscusses the patent system in terms to 
ire understanding by engineers and 
nventors. Legal jargon is avoided as 
he discusses the principles that underlie 
ents for various fields of technology 
Many sketches are used to illustrate the 
principles of patents for specific condi- 
ns. What is an invention, who may 
get a patent and how to keep patent 
records are all parts of this book. 
The reader is taken step by step 
igh a complete case history of a 
imple invention. providing an unparal- 
ed guide for the reader who has had 
10 previous experience with the patent 


STAINLESS STEEL Fasrication—Pub 
ished by Allegheny-Ludlum Steel 
Corp. Available by writing on company 
e Advertising Depr., Al- 
ny-Ludlum Steel Corp., Oliver 
Pittsburgh 22, Pa. 384 pages. 


General characteristics of stainless 
steel including the fabrication proper- 
ties and corrosion resistance of various 
types are found in the first sections of 
this comprehensive study of stainless 

Other chapters include discus- 
sions of cutting operations, joining. 
cold forming, hot forming, machining. 
heat treatment and surface treatment. 
The book has more than 140 photo- 
graphs, 120 charts and graphs and 
about 200 special diagrams on making 
this metal into products. 
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FROM ONE BASIC DIE 


One basic die with 8 different sets of cutting mem- 
bers was used to trim the 8 parts shown. Some are 
round, some are square, some are rectangular and 
the one in the die is irregular. Depths vary from 
Vs to 3. Only one basic die is used. 


A Brehm “Shimmy” Die with angular cams can be 
designed for almost anything you need trimmed — 
fountain pen ferrules, artillery cases, watch cases 
burial vaults, automotive, kitchen, radio and tele- 
vision accessories and parts. Send part prints for 
quotation on Brehm “Shimmy” and related dies, such 
as blank, form pierce. 


rehm 


trimming dies 


ENGINEERING PROCESSIN 
DIES « SPEC MACHINE 
GRIND S TOR D R 


SHIM Y 


TOOL CO., YOUR 
DIVISION * 733 LORA } 
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ARGE AND 
DIE SETS 


ONLY SUPERIOR precision all steel 


DIE SETS offer exclusive safety and handling features. 


Three features exclusive with SUPERIOR 
DIE SETS permit rapid assembly. disassem- 


bly and overall handling of large and small die 
sets. In addition they provide safety insurance 
+ . + protection for the skilled hands die 
makers and handlers . .. protection also 
g ndling, 
or even damaging of valuable press equipment. 
in addition, all Superior Die Sets are jig bored 
to your specifications — result number of sizes 
practically limitless. Write for FREE 24 page 
Catalog on Superior Die Sets and Supplies 


of 


against the ruil costly dies in ha 


E.2 LFT 
SUNG CHAIN 
cttoch to the 
lock-jaw for 
immedicte lifting. 


LOCK JAW 
UFTING DEVICE 


removes the dan 


forge cre sets 


FOR FAST LOCAL SERVICE CALL THESE 


EXPERT SUPERIOR REPRESENTATIVES 


Kalamazoo, Mich Chicago, Ii! Caldwell, N. J 
Randolph 6-8871 Caldwell 6-9337 


Memphis, Tenn West Newton, Mass 


Bigelow 4-2070 


Agawan, Mass 
Republic 9-1132 


Brooklyn, N. Y 

Esplanade 6-1368 
Cheshire Co 
Browning 


2.4887 


Minneapolis, Winn Warwick, RI 
Franklin 1-1321 Empire 2-783) Turner 4-2907 


? UPERIO Ros PRODUCTS CORP. MULTLSLIDE SETS TO 


S. 19th ST., MILWAUKEE, WIS. YOUR SPECIFICATIONS 
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market within limits of the client's 
facilities. In addition to 


consulting 
service, the company will manufacture 


and offer for sale a range of automatic 
materials handling equipment 


research 


Chance Vought Aircraft, Inc. has 
ontracted with three West Coast 
foundries to conduct research into three 
different casting h 
strength steel 


rait The 
A patent covering electrolytic grind- ‘ i ment 7 


ing has been issued by the United f 


supersonic 


wi ch 


pecial tooth forms warded 
States Patent Office to George F. Keel- lant 
r process, according 


nocut Engineering Co.. 


exclusive 
ensee under th 


Kelleric electrolytic ranging from 


ights. The patent has ing high helix 
j 


ld covers the ideas ot 


diameters. 
ls ng a condi ive 


grinding wheel wit! \ 
abrasive elements protruding from its ; 
A modern factory 
cilities have been comp! 


N J for Elec tro- 
i Corp. The firm's 
Hughes Aircraft Co. and Monogram 


a division of Indu trade associations 
Precision Industries, Inc. have signed wee 

Was severed effective 
in agreement permitting the latter com- 


is now organized a n independent National Tool & Die Manufacturers 
manutacture a new group x Anas 
corporation ev addre ot ectre ss 
\utosizing 


NJ. 


ire offerir 


crowave devices developed bv 
Hughes’ research and development lab- 


ratories. The license makes available 


d year 
] 


to the Cascade Research division of 
Monogram Precision, technical 


Construction 
nation developed by Hughes for pro- 10.000-sq ft 
duction of very wide band ferrite 


lators. This marks the first time Hughes activities of Squar 


Controller & Mfg 


building in Pitt 


has licensed another firm 
these particular developments 
iugurates a new program aimed at 
greements with other com- A moderm. seven-story off 
is been completed by Allis-Chalmer 
Mig 


varietv oft electronic fields 


new facilities 


110.000 


The Electro Minerals Div. of The 
Carborundum Co..has opened a Product 
Development laboratory containing a 
wide variety of equipment for product 
jevelopment and testing. It also pro- 


vides pilot plant facilities for develop- 


new companies NTDMA, 908 


Cen-Tee Cor 
ng processes 


Centri-Sprav Cor 


, i p.. | nia Material H 
mproevement o 


A new production facility offering 
oth accurate and ultra-precision gears 
low and moderate production quan- Formation oi 


tities is being made available to indus- has been compl 
trv by National Broach & Machine Co. 
Company president, Walter S. Praeg 
i the facility is not de- 

in any way with 

obbing shops. It 


ich to provide a 
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cal; and (3) to provide documented 
case studies with detailed procedures 
that can be adapted objectively to any 
handling problem. Company or firm 
awards in the form of plaques will be 
presented to first, second or third place 
Cash awards of $1,000, $750 
and $250 will be divided among indi- 
viduals named by the company or firm 
entrant as having participated in prep- 
aration of the entry. 


Oh tober 13. 1958. 


winners. 


The contest closes 


More than $3-million is being ear- 
marked by The Timken Roller Bearing 
Co. for investment in modernization of 
the cup and cone grinding departments 


of its Canton and Columbus, Ohio, 
bearing plants, and for new major 
equipment for its Bucyrus Bearing 
Plant. About 117 machines, including 


cup and cone grinders, cone honers and 


HOW TO FIGURE 


PRESS FEEDING 


8 hrs. @ 2000 
UNIT COST DOWN, 
PROFITS UP! WITH 
DICKERMAN AUTOMATIC 
PUNCH PRESS FEEDS... 
AND HERE'S THE REASON 
WHY... 


Dickerman Press Feeds don’t get tired. 

Dickerman Press Feeds produce — and 
hours a 

necessary without let-down, human 


Downtime is negligible—even on million 


Q 


ress Feeds mecn real sav- 
ins. Dickerman Feeds cost 


Hand Feeding... 


with Dickerman Feeds 
(83% press efficiency) 


pieces, hr 


neato 8 hrs. @ 100 RPM x 60 
48,000 
hr. $12.80 | raonor @ $1.60 hr. $12.80 
Cost per M pieces — 


TOOL AND DIE 
DESIGNERS.... 


Full scale templates on all 


Dickerman Hitch Feeds ®, Die 
Feeds and Ro|l-Di-Feeds 


available upon request. 


SEND for catalogs on 
the complete money-making 


H. E. DICKERMAN MFG. CO. 


FOR FURTHER INFORMATION, USE READER 
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410-321 Albany Street © Springfield, Mass. 


Dickerman line 
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cup air gages have been ordered from 
The Heald Machine Co. and Cincinnati 
Milling Machine Co. Development of 
the new machinery has been underway 
at the two companies for some time. 
Delivery is expected late in 1958 and 
pilot equipment is due to arrive in 
Canton in June, July and August for 
testing. 

An estimated $275,000 is going into 
construction of a steel warehouse for 
the Steel and Tube Div. of The Timken 
Roller Bearing Co. The building will 
be located on the company’s property 
at Gambrinus, Ohio. Included in 
building will be storage space and of- 
fices for warehouse and shipping 


the 


per- 
sonnel. Completion date is expected to 
be the first of July. 


V V \ 


E. F. Houghton & Co. has completed 
construction and equipping of ex- 
panded manufacturing facilities in De- 
troit. The 7 
than doubles plant capacity. incorpo- 
rated a fully equipped laborat: 


construction, which m 


re 


ry wh } 


will strictly control all of the plant’s 
processing. 


A plant expansion program at IIli- 
nois Gear & Machine Co.’s South Works 
has been completed. Principal feature 
of the program is the heavy machinery 
building which is 300 ft long by 80 ft 
wide with 
center. 


railroad track 
The building has a 
crane with lifting capacity of 
50 tons. 


Executive offices of The Siegler 
Corp. have been moved to a new, per- 
manent location at 610 So. Harvard 
Blvd., Anaheim, Calif. The new home 
provides a centrally located office for 
coordinating activities of the company’s 
seven Southern California plants. 


through the 


more than 


V V V 


Onsrud Machine Works, Inc. has 
relocated its Portable Tool Div. from 
Chicago to 7720 Lehigh Ave.. Niles. IIl.. 
a suburban industrial area north of 
Chicago. to obtain needed space for en- 
larged engineering and manufacturing 
facilities. 


With move of itis northeastern 
headquarters from Newark to a new 
building in Springfield, N.J.. The De- 
Vilbiss Co. completed another step in 
its nationwide program for relocating 
and expanding direct factory branches 
The new facility. with more than 11.000 
sq ft of fi 


noor 


V 


cludes a testi 


space, Ir 
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ings, real g 
little to install — pay for themselves in 
days — pay profits year after yecr AND 3 
; cs Dickerman Feeds will operate ct any 
ty speed the tooling will withstand, unit Pe 
cost drops as production increases. For PO 
automation . . . For new economy... 
install dependable Dickerman Feeds on ee . 
all your press equipment now! 
— 


and demonstration area, repair, rebuild- 
ing and exchange center and sales. 
engineering and administrative offices 
for DeVilbiss and its recently acquired 
subsidiary, Newcomb-Detroit Co. (now 
the Newcomb-DeVilbiss Co.). 


V V V 


According to recent announcement, 
from Brubaker Tool Corp.. the recently 
acquired Morton division has been 
moved from Detroit to the Millersburg. 
Pa., area. 


Ready Tool Co. has moved its plant 
150 Garfield Ave.. Stratford. Conn. 
ause of construction of the Con- 
necticut Turnpike which forced the 


firm to leave its Bridgeport. Conn. home. 


new divisions 


A Glennite Instrumentation Div. has 
established by Gulton Industries. 
for development and production 


idling systems and digital automatic 
nputors to operate at greater capaci- 
with a reduction of systems costs. 
division will specialize in electro- 
*hanical and electronic instrumenta- 
for complete monitoring and con- 
general industrial and 
ations and particularly 


systems in 
applic 

the processing industrv. 
V 


Open house marked formal opening 
f the Santa Ana Div. of Flexonics 
Corp. The facility represents a major 
step in the company’s planned program 
of expansion. Location for the division 
was chosen to bring a full complement 
f technical. design. production. sales 
ind warehousing services to Flexonics 
western regional area. which includes 


all territories west of the Rocky Moun- 


acquisitions 


Dana Corp. has announced purchase 
f Chelsea Products. Inc., as part of its 
olicy of diversificat id of broaden- 

i expansion ot 

Arter Grinding Machine Co. 

been purchased by Sundstrand Mach 
in its expan- 
id diversification program. In- 
Arter's 
name, inventory, patterns. fixtures and 


volved in the purchase was 


Building and land were not 


included. Arter 


patents 
assets acquired by 
Sundstrand will be integrated into the 

al goods division of Sundstrand. 
Arter equipment will be manufac- 


Be videre 
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All remaining equipment, including 
the heat treat, located at the Marysville 
plant of Pressed Metals of America. 
have been purchased by Allied Products 
Corp. It has been added to consider- 
able other equipment installed by the 
corporation ‘in an effort to obtain a 
large volume of new business. 


V V 


Controls Co. of America has pur- 
chased from Breese Burners, Inc 


consisting of 


assets 
laboratory equipment. 
materials, designs, products and U.S. 

and foreign patents. The 
Breese development and engineering 
operations at Santa Fe and sales offices 


I 


Canadian 


at Columbus, Ohio. will comprise 


wholly owned subsidiari 


operated independent: 


Co. and will retain the 


Completed negotiations to acquire 
physical assets, business and name of 
Loyd Scruggs Co. has been announced 
by Howard Industries, Inc. 


name change 


Philadelphia Gear Works, Ine. 
changes its name, effective June 1, 1958 
to Philadelphia Gear Corp. Reason for 
the change was to “more properly de 

the company’s activities in the 
mechanical power transmission field.” 
present management or 


control of the company is contemplated 
\ \ \ 


Company name of National Cv! 
} 


0 nas pen 6 6cnhange 


“MAGNA-SINE” WITH 
MAGNETIC TABLE 


—Xitbine features for NEW SPEED, 


ACCURACY, SAVINGS ... on every angular SET-UP! 


These exclusive new features make Robbins angular 


tooling equipment even more valuable to every shop, 
large or small: (1) NEW O. 8S. Walker Multi-Pole Fine 


Division Permanent Magnet Chuck .. 


curacy! (5) NEW Robbins positive locking device! Add 
to these the proven Robbins design principle which 


makes setting up to machine, grind or inspect any angle 


a simple, four-step job that takes 
hours... 
Free demonstration on your job. 


NEW! Catalog shows 
range of models and sizes. 


s Write for your free copy. 


OMER E. —Xibbine 


11961 DIXIE AVENUE 


. the most power- 
ful ever built! (2) NEW ribbing in base, intermediate and 
top plates for distortion-free strength and rigidity! 
(3) NEW “Perma-Flat”’ Swivel Block keeps gage blocks 
securely in place! (4) NEW full-length roll bar radius 
ground from solid for positive seating, 


minutes instead of 


and you see why every shop needs these tools. 


complete 


DEPT. E 


INSPECTION AND LIGHT 


MACHINING SINE PLATE 


HEAVY DUTY SINE PLATE 
FOR MACHINING 


COMPANY 


DETROIT 39, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-195 
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ig 
as 
but will be in- 
Breese name Chemetron Corp. Directors voted to 
tains. 
» 
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tured in the Rockford and 
“gis 
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Automatic Cylinder Block Gag- 


13-Station Transfer 


Simplify Production Line Size 


Control 


with Taft-Peirce 


CompAlRamatic Gaging Systems 


TAKE IT TO 


FOR 


FURTHER INFORMATION 


The Taft-Peirce Velocity Venturi air gage 
circuit is ideal for rapid production meas- 
urements — from simple diameters to com- 
plex multi-dimensional checks. Velocity 
Venturi is an exclusive Taft-Peirce devel- 
opment providing these advantages... 


e@ No time lag when used remotely. 


e@ Fine sensitivity, rugged design and con- 
struction. 


e Ability to accurately gage wide toler- 
ances — from .0001” to .125”. 

e Available in exclusive computing cir- 
cuits for gaging a number of dimensional 
relationships in one pass. 

e@ Simplified “feed back”’ circuits for au- 
tomatic size control or special signalling 
systems. 


Whether your size control requires 
something standard or a brand-new gaging 
approach Taft-Peirce CompAIRa- 
matic Air-Electric Systems provide the 
combination of accuracy, flexibility, and 
ruggedness you need to cut costs and in- 
crease production. 


Send for special Bulletin on Air Gaging 
for Mass Production operations. Let Taft- 
Peirce help you engineer new air gaging 
concepts — from single dial units to multi- 
dial air-electric units for fully automatic 
operations. 


TAFT-PEIRCE MANUFACTURING COMPANY 
WOONSOCKET, RHODE ISLAND 


USE READER SERVICE CARD; INDICATE A-6-196 


discard the old name as having been 
outgrown by the company which has 
added new product lines and services 
beyond the original scope of the firm 
The new designation is made up of 
parts of the names of three of the 
major industries served by the company 
—chemicals, metals and electronics. 


corporate changes 
The Ohio Electric Mfg. Co. and 


Howell Electric Motors Co. have been 
conducting merger negotiations. If ap- 
in forma- 
tion of a new corporation which will 


proved, the merger will result 


operate at the Howel Electric Motors 
Co. but will retain the Ohio, Kingston 
Conley and Howell tradenames. Com 


pany officials anticipate that the new 
company will continue to operate all of 
its present plants. 

Integration of the Glendale Div. of 
Consolidated Electrodynamics Corp. in- 
to the company’s Central Manufactur- 
ing Div. has been carried out in the 


\ j 
ccora- 


interest of operating economy 


ing to company president, Hugh F. 
Colvin, the move does not affect de- 
velopment and manufacture of division 


products. 
V 
The boards of directors of Hooker 


Electrochemical Co. and Shea Chemical 


Corp. announced formal agreement for 
consolidation of the two companies 
subject to approval of stockholders of 
each company. Under terms pr 
posed consolidation, Hooker will be the 
continuing company. and its name 
will be changed to Hooker Chemical 
Corp. 


new offices 


A new branch office and warehouse 
for T. B. Wood's Sons Co. has been 
opened at 485 Stephens Ave.. S.W.. 
Atlanta. Ga. Joe Seawell, Jr.. was 


named manager 


V \ V 
A Midwest regional sales office: has 
been opened at 135 O3rd St.. 


ago. Ill. by Verson AllSteel Press Ci 
The office. staffed by experienced Ver- 
son application 
Northern Illinois 


V \ 


engineers, will serve 


fice t 
sales otmece to 


Opening of a new 
serve the state of Michigan as well as 
the Toledo. Ohio area has been an- 
nounced by Miniature Precision Bear- 
ings. Inc. The office. located at 21031 
Mack Ave Grosse Pointe Woods. 
Mict s under the direction of Peter 
L. Weinert 


if 

= 

| 
| 
= 
ng 
Mochine. This Toft-Perce Comp 
ARomatc goging system simultone 
ously checks five cylinder bdiock 
becring locetions and four dimen 
sions, with cufomatic shut of 
5 

; OO, Saqveremess, Rumout, Concentricity 

Tolerances: from .0005” to .003”. Com 

owes cr-electrc, stonderd cir cond q 
ve CompUtcir cir circuits to check five diam 

eters, tw unouts, one Aictness, and one 
Concentricity mulonecusiy on cufo recr 
cales. Exclusive T-P CompUtcir elim 
retes usucl computations 
— 
. 
2 Size Control om Automatic Lathe As parts 
spproceh toleronce limit gcoging unit 
ends elect mpulse to machine, which 
parts in optimum size ange. if port is 
produced outside the tolerance mits, 
nit shuts down the machine 
- 
i 
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Air Gaging 


to use Plunjet air 
idges in single and multiple 
limension gages and inspection fixtures 
is deseribed in illustrated 32-page Cata- 
No. P Gt 58-1: includes complete 
I ifications on Plunjets 
lications. Request only 

npe *tterhead directly from 17 
held Corp., Dayton 1, Ohio. 


Milling Machines 


Design features and advantages 
of dial type millin 
ussed in extensively 
46-page Catalog M-2003: it in- 
cludes specification tables and dimen- 
sional drawings. The Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. L-6-1 


Tube Mills 
Use of modern tube mills in manu- 
ve and tube described in 
64-page handbook “Electri: 
Resistance Weld Tube Mills”; Provides 
step-by-step description of electric weld 


process from roll forming and shaping 
of tube to finished product; operation, 
apacity and applicati illustrated by 
photos, drawings and charts. The Yoder 
Co., 5500 Walworth Ave., Cleveland 2 
Ohio L-6-2 


Dial Indicators 


Four-page illustrated Bulletin No. 200 
ribes main features of new line of 


ndicators. SEMA Corp., P.O. Box 
Boston 72, Mass. L-6-3 


Lead Errors 
Extensively illustrated by photos 
zs and charts, l6-page booklet. 
Look at Lead Error,” discusses 
ires, shows resultant 
such error and how to 
oblem. Standard Pressed 


Steel Co., Jenkintown, Pa. L-6-4 


Investment Castings 


Eight-page, well illustrated brochure 
offers information on designing for in- 
vestment castings; covers such factors 
as fillets, holes, threads, wall thickness- 
es and tolerances. Section discusses fer- 
rous and nonferrous alloys which can 
be used for investment castings. Cast- 

9 


ing Engineers, Inc.. 2323 N. Bosworth 


Ave., Chicago 14, Hl. L-6-5 
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iterature. 


for free iales and ana convenient request card, page od 


Milling Machines 


Twenty-page illustrated 


“Sundstrand Model C Rigid 


scribes and shows the 1 
highlights important cor 
and design feature 

vantages of the equ 


includes specifiy 


Sundstrand Machine Tool 


Eleventh St.. Rockford, Ill. 


Pitch Diameter Measurement 
Illustrated with engineering drawings. 


16- bese combined Bulletins 400 and 401 


sus contacting elements used for 
ng and measuring pitch diameter.” 
Johnson Gage Co., 534 Cottage Grove 


Rd., Bloomfield, Conn L-6-7 


Packaged Set 


How it works : 


Holes ¢ 


Bridgeport Millers 


Moore Special Tool Company, Inc. 


ADD ares) TO YOUR TOOLROOM 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-6-197 
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Lubricant Coatings 

Preparation of 
proper 
bonded 


metal surfaces for 
Molvkote 


covered in 


application of resin 


lubricant coatings 
detail in 24-page, pocket-size Bulletin 
115, 
greasing, phosphating of stainless, sand- 


blasting of chrome plate, anodizing of 


includes instructions for metal de- 


aluminum, etc., plus application details 
tor lubricant coating by spray or dip. 
and required baking times. The Alpha- 
Molykote Corp., 65 Harvard Ave.. Stam- 
ford, Conn. L-6-7 
C-Clamps 

Design features and advantages of re- 


cently introduced line of C-clamps de- 
scribed in illustrated Catalog No. 692 
Wilton Tool Mfg. Co., Inc., Schiller Pk. 


Ill L-6-8 


Carbide Bushings 


Complete descriptions and specifica- 
tions ot Mevc o carbide inserted drill jig 
bushings presented in illustrated catalog 
including slip renewable and fixed re- 
newable bushings plus head and head- 
less press fit types. W. F. Meyers Co., 
Bedford, Ind. L-6-9 


Welding 

Twelve-page, bi-monthly Linde Metal- 
working Bulletin is designed to demon- 
strate industrial advantages of manual 
and mechanized electric welding. spot 
welding and cutting processes through 
an average of six concise, easy-to-read 
irticles in each issue. Request only on 
company letterhead directly to Metal- 
working Bulletin, Rm. 2840, 420 Lexing- 
ton Ave., New York 17, N. Y. 


z 


| There is a difference 
in end mills... 
MELIN end mills! 
Proof of this 

is evident in the 


continued increase 
in MELIN popularity. 

The growth in 

MELIN tool acceptance 
was by no means an 
accident 

. .. The secret 

is in CONSISTENT 
QUALITY. This 
standard of Quality 
assures you better 
performance... 
longer lasting 
performance... 
CONTINUOUSLY... 
from one shipment to 
another. 

Next time you order 
end mills .. . 

specify the finest . . . 


specify MELIN. 


MANUFACTURED IN 
TWO, THREE AND FOUR 
| FLUTE TYPES. 


MELIN TOOL 
COMPANY, INC. 


3372 West 140th Street 
Cleveland 11, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-198 


Cutoff Wheels 
Booklet PG-336. 
heels.” des« ribes 


characteristics of the three bonded types 


Cutoff 


wheels and 


“Cincinnati 


these 


in which they are available; includes 


helpful section on good cutoff practices 
and a table of suggested gradings for 
cutoff Milling 


operations. Cincinnati 


Products Div., Cincinnati Milling Ma- 
chine Co.. Cincinnati 9, Ohio. -6-11 
Grinders 

Sixteen-page, extensively illustrated 


Catalog B-57 presents description on 
6-in. Type CH and 10-in. Type LCH 
plain grinders; includes complete spe 

fications. Landis Tool Co., Waynesboro 


Pa. L-6-12 


Air Valves 

Informative 108-page general catalog 
presents details of complete line of air 
control valves; departmentalized for ease 
of use into four sections covering 
manifolds, 2 and 
valves, manual valves and manifolds. and 


valves and 3-wav 


pilot and special valves; includes valve 
feature comparison chart, special circuit 
applications table and how-to-do-it data 
on manifold mounting patterns 
vacuum valve applications. 
Inc., Highland, Mich. 


and 
Numatics. 


L-6-13 
Carbide 


Manufacture and physical properties 
of tungsten carbide discussed in illus- 
trated 20-page Carbide Technical Man- 
ual which also deals with Firthite 
grade selection and application, use of 
single point and recommended 
Firthite cutting speeds. Firth Sterling 
Inc., 3113 Forbes St., Pittsburgh 30. Pa 

L-6-14 


tools 


Three Dimensional Machining 
Three dimensional milling and ma- 
chining at high production rates dis- 
cussed in extensively illustrated 12-page 
brochure; shows typical two work-station 
machine and development of space con- 


figurations through 


hydraulically ac- 
tuated cams; also shows typical parts 


adaptable to 


process. Tri-Ordinate 
Corp., 335 Snyder Ave., Berkeley 
Heights, N. J. L-6-15 


Cobalt in Alloys 
Twelve-page Special Report No. 1. 
prepared by Dr. F. R. Morral, reviews 
needs of industry and evaluates areas 
requiring further 
cobalt production, 
availability; presents information on 
properties of cobalt and its alloys and 
compares properties of various alloys. 
Request only on company letterhead 
direct from Cobalt Information Center. 
c/o Battelle Memorial Institute, 
King Ave., Columbus 1, Ohio. 


research; discusses 


consumption and 
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Machine Tools 
Entire line of precision machine tools 


neluding engine, toolroom and turret 
lathes, milling machines, bench shaper. 
drill presses and tool grinders described 
in illustrated 80-page Catalog No. 5800: 
also lists attachments, tools, chucks and 
accessories; tabulates specifications in- 
cluding capacities, floor space require- 
ments and shipping weights. South Bend 


Lathe Works, South Bend, Ind. L-6-16 


Ventilating and Exhaust Systems | 

Twelve-page catalog on “Thermoplas- 
tic Corrosion-Proof Ventilating and Ex- 
haust Systems” presents details and 
illustrations of all necessary components 
to permit an engineer to design his own 
polyethylene ducting systems around 
standard components and fittings; pre- 
sented so that user can determine re- 
quired components, their exact cost and 
most convenient lengths for installation. 
American Agile Corp., P.O. Box 168. 
Bedford, Ohio. L-6-17 


Optical Measurement 
Six-page folder describes Scan-A- 
Scales for use on any production or 
inspection equipment requiring accurate, 
reproducible linear settings; explains 
how they can be used to increase pro- 
duction, lower costs and improve quality ; 
outlines advantages of the instrument 
and gives directions for operation in- 
cludes schematic diagrams and in-use 
photographs. F. T. Griswold Mfg. Co.. 
315 W. Lancaster Ave., Wayne, Pa. 
L-6-18 


Cutting Tools 
Expanded line of high-speed cutting 
tools covered in 16-page catalog; in- 
cludes keyseat cutters, combined drills 
and countersinks, center reamers and 
special tools, each illustrated and com- 
pletely described by dimensional tables: 
cross-referenced and photo indexed for 
fast tool selection. Fastcut Tool Co.. 
7405 E. Davison, Detroit 12, Mich. 
L-6-19 


Screw Machines 

Important design features of Screw- 
Matic 750 single spindle bar automatic 
presented in widely illustrated brochure. 
The Gear Grinding Machine Co.. 3901 
Christopher, Detroit 11, Mich. L-6-20 


Throwaway Tooling 

Illustrated 12-page booklet, “Throw- 
away Tooling Set-up and Follow-Thru” 
outlines in concise and practical terms 
how to obtain maximum throwaway tool- 
ing results through proper use of correct 
style holders and inserts; includes guide 
to grade selection and guides to maxi- 
mum insert performance. Adamas Car- 


bide Corp., Kenilworth, N. J. L-6-21 
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SVM 71 ON Transfer Storage 
PARTS FEEDERS 


Receive, store, orient and discharge = 
parts at controlled rates from — 


one operation to another 


SYNTRON Transfer & Storage Parts Feeders 
are designed to reduce costs and increase pro- 
duction — eliminate tote box storage and manual 
handling of parts — save valuable floor space. ' 

SYNTRON Transfer & Storage Parts Feeders 
provide the automatic link between processing i 
operations. They automatically receive, store, 
orient and transfer parts at a controlled rate from operation to opera- 
tion. Parts may be conveyed up or down Spiral as required. 

The Electromagnetic drive provides long, dependable service with 
low operating and maintenance costs. 

Check the advantages of SYNTRON Transfer & Storage Parts 
Feeders in your operation. Our engineers will be glad to discuss their 
application with you. 


Products of Proven Dependable Quality 


Other SYNTRON Equipment 
designed to increase production, 
cut production costs, improve products 


Vibrators Rectifiers 
(bins, hoppers, chutes) (Silicon and Selenium) | 
Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinvated Wires 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hon mers 
Hopper Feeders Concrete Vibrators 
Lapping Machines Paper Joggers 
Our representatives will be glad to work with you in 
selecting the proper equipment for your operation. 
Call your nearest Syntron representative 2. 
For more information write for complete catalog .. #TEE 


 SYNTRON COMP 


340 Lexington Ave. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


ff 


MW’sss 


ANY 
Homer City, Pa. 
INDICATE A-6-199 


199 


. 
J 
4 
& 
as 
4 
: 
/ 
| 


the bench man 
does the tooling! 


punching and notching 


THE ABOVE CUTAWAY of aStrippit Punching Lnit — 
one of a wide selection for flats. structurals and extrusions 
up to 34” mild steel — illustrates the extreme flexibility, 
high production and economy of the Strippit system. 


NOTE THAT each unit is complete with punch. die button, 
stripping guide. ¢ 1ide button. lifter assembly and retainers - 
all quickly interchangeable in a husky holder and actuated 

by the press ram Multiple punching and notching press 
setups are easily bench-assembled on drilled mounting 
templates, with each unit accurately located by the pilot pin 

in its base. Press down-time is almost negligible in setups 

of Strippit Punching Units, Notching Units, Punch and Die 
(Assemblies or combinations of all three. 


Write today for full details and if you wish, a demonstration 
en your work at vour plant by a Strippit mobile unit. 


Warehouse stocks in Chicago and Los Angeles. wer 
HOUDAILLE 


t = 


211 Buell Road, Akron, New York 


( Strippit Tool and Machine Limited, Brampton, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-200 


Pressure Gages 


Illustrated 48-page catalog introduces 
line of pressure gages, giving com- 
plete engineering data and selection 
tables for applications in processing 
plant and power instrumentation. Kun- 
kle Valve Co., 120 S. Clinton, Ft. 
Wayne, Ind. L-6-22 


Drafting Aid 

Sets of Layout Tracers make it easy 
to “lay in” various units of company’s 
Crown Line of filters, regulators, lubri- 
cators and accessories. Outlines of vari- 
ous units are shown to scale on 8 per- 
manent cards which can be slipped under 
a tracing. Available to machine design- 
ers requesting the tracers on company 
letterhead direct from Mr. H. J. Andre- 
sen, Crown Products Div., Hannifin Co 


Des Plaines, III. 


Cutting Tools 


Photos and drawings illustrate 40- 
page Catalog No. 23 describing high- 
speed and carbide tools; gives pertinent 
application information and engineering 
tips on each type of cutting tool; in- 
cludes tables of specifications, dimen- 
sions and prices. Severance Tool In- 
dustries Inc., 3765 Olive, Saginaw. Mich 


L-6-23 


Grinding Wheels 


Features and applications of Cincin- 
nati toolroom grinding wheels described 
and pictured in brochure PG-350; con- 
tains complete table of starting grades 
jor wide range of toolroom grinding op- 
erations. Cincinnati Milling Products 
Div., Cincinnati Milling Machine Co.. 
Cincinnati 9, Ohio. L-6-24 


Motor Pulley 


Full information on construction and 
complete engineering details on nine 
sizes of company’s redesigned variable 
speed motor pulley line presented in 
20-page Bulletin V-582; well illustrated 
with photos and engineering drawings 
and includes tables of dimensions and 
specifications. Request only on company 
letterhead directly from Reeves Pulley 
Div.. Reliance Electric & Engineering 
Co., 1225 Seventh St., Columbus, Ind. 


Drilling Control 


Illustrated folder, “Enables One Drill 
Press to do the Work of 5!” describes 
Digimatic control system for table posi- 
tioning, emphasizing cost-saving advan- 
tages; provides step-by-step illustrations 
of automatic drilling of a typical part 
and makes cost comparison with hand 
drilling; includes complete specifica- 
tions. Electronic Control Systems Div.. 
Stromberg-Carlson Co., 2231 S. Barring- 


ton Ave., Los Angeles 64, Calif. L-6-25 


The Tool Engineer 


ia 
Strippit and Not ny t 
templates slotted ates or rails 
in uni ted pa Ss 
press runs or quick-change = 
Standard tools ‘specials” 
4 > 
7 
| 
< 
—= 
~~ 
/ 
‘7 - 
“4 
| 
ta : 
J 
q 
200 
a 


= 
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Simplify Process 
For Iron Ore 
Reduction 


the two firms have 

agreement for applica- 

metall irgi al proc esses 

by Strategic 

known as the 

process, is comparatively 

ration. Equipment used 

consists of a rotary kiln. an ‘electric 

furnace. and standard materials- 

svstem 

Iron ore is mixed with fluxes and 

with a low-cost source of carbon. This 

mixture is 1 into a direct-fired rotary 

kiln where it remains a free-flowing 

system of solid particles discharged 

at 1100 to 1300 C., depending upon the 
type of ores used. Combustible 


from the electric furnace may be 


the hot charge 
immediately directed by controlled 
he reducing zone of the 

a short 

in the slag 
electric voltage control. In the resultant 
intense, hot reducing zone. the charge 


is quickly and complete duced. The 
Strategic-Udy process provides an ef- 
fective control of reduction so that pig 
iron or semisteel can be produced. Slag 
additions can be made to control im- 
purities and so produce a metal equiva- 
lent to or superior to pig iron with re- 
spect to such elements as_ silicon, 
phosphorous and sulfur. 

The metal may then be cast into pigs 
or transferred in molten form to a re- 
fining furnace, where alloying additions 
may be made if desired, to produce 
steel. The process thus provides for the 
direct and continuous production. 

Pilot plant tests indicate several ad- 
vantages for the Strategic-Udy process. 
It is flexible as regards ore size. Com- 
plex ores which now are of little or no 
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value may be used. In terms of the Engineering and cost stud 
knowledge aflorded by hi process, } | 


many hitherto uneconomic iron ore 


deposits 


tion. This process also permits con- 


siderable 
reductant 


lignite er coke may be used. Control 
of carbon content is possible: pig iron, 
lor example, with a carbon content of 
3.5 percent, or semisteel of 0.5 percent 
carbon can be readily produced. Low 
power requirements, in combination 
with the ability to use a cheap re- 
ductant, are economy factors. Flexi- 


bility of the process permits its use for 


é 


large installations, or for units produc- 


ing as little as 50 tons per day. Plants 

an be closed down entirely in a very 

short time and started up from the cold 

in three or four hours 

ies indicate 
proc: 
where 

1 


probably warrant re-evalua- 


power Is 
appear to 
lat le in selection 


and fuel, since coal. 
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maintain complete bushing s at our factory and in conveniently 
located warehouses. Comman est, specify Accurate Bushings on 
your next job—you get them fas onger—write today for 


your free catalog and price list. 


ACCURATE BUSHING CO. 


443 North Avenue, Garwood, New Jersey 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-201 


201 


te 
REDLETION of tron ore to pig 
ron or semistee through a simple 
process has bee demonstrated in a P< 
prototvpe plant at Niagara Falls. Ont.. 
ment major steel production centers 
: nounced jo — 
als Cory 
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Le 
AILLING 
4 \ <p 
> 
a 
sed ‘ 
at the kiln, resulting in the use of very ' i ie 
little additional fuel 
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Finish bore, turn o. d., 
groove, and chamfer zinc 
die-cast pulley. 

Rate of Production: 


190 pieces per hour. 


OLOFSSON Precision Boring Machine 


gives added 
production 
advantages 


OLOFSSON Mode! 30-012 
Single End Precision Way 
Boring Machine 


PROVIDES FAST, ACCU- 
RATE ROUGH AND FINISH 
BORING, FACING, CHAM- 
FERING, TURNING AND 
GROOVING. 


These 7 design features give you 


greater production efficiency ... 


1. New design provides low height to width 
ratio of spindles to ways. 

2. Self contained hydraulic unit, separate 
from machine, for easy maintenance and 
elimination of heat problems. 

. Standard commercial hydraulic components 
throughout. 

. Nickel-iron, one piece ribbed base with 
integral fixture mounting pad and chip 
disposal basin. 

. Hardened and ground ways. 


. Conveniently located push-button control 
panel. 


. Forced feed lubrication. 


FIND HOW THE 

30-012 FITS YOUR 
REQUIREMENTS. WRITE 
FOR LITERATURE. 


2731 Lyons Ave., Lansing, Michigan 


MANUFACTURERS OF PRECISION BORING MACHINERY AND SPECIAL MACHINERY 


: N EW 
d 
: 
| 
‘tit 
4 
= 
> if 
— 
> 
( { Fa — oFssoN 
| 
| 
a x 


Extrusion 
of titanium 
jet engine parts 


By Neil J. Feola 
Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Detroit. Mich. 


aliovs offers 


< were 
the 12 ton horizontal-extr 
sion press located at Metals Processing 
Div. of Curtiss-W Suffalo. 
This facil h contain 
extrusion 
Q > 


from 8 to 2 


developed 
recess, typical titanium-annular rings 


AMS 4921 titanium and in the A110- 
were manufactured. 

rings represent end 
*t-metal assemblies. Man- 


by convention- 


forg or from 


n 


wrapped barstock, results 
grossly oversized sections. By the 
sloped extrusion method these 
manufactured as follows: 
cross section of the 
in straight lengths wit 
ing envelope: 2 the 
were contour formed 
into 360-deg rings and flash-butt weld- Fig. 1. The effect of extrusion tem- 
perature and ratios on the pressure 
required to extrude A70 titanium. 
Tests were run with round sections. 


ed: and (3) the rings were sized and 
finally machined to finished dimensions. 
In this manner only one-half of the raw 
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Fig. 2. Comparison between the ten- 
sile properties of extrusions made 
from cast ingots and forged billets. 
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~ 4 
The 
| ; 
Ht -trenazt to-welght ratio of materia the torm otf ast ! ts fia ¢ fainer~ o it 
- g fia i iv 
titanium and titaniun a was required to manufacture the fin- 4.00 tons. | : 
considerable weight advantage in alr- ished part compared 1 conve! study the 4000-t stage ind 
craft applications as a lightweight re- tional methods. An additional the fiamet tainer were used ; 
3 placement tor mildly stressed and or ment of cost savings resulted tr eX- exclusively. Heating of the extrusion : % 
Tros -resistan steels Full itiliza- truding these sections directly fro a> stOcK Was at shed of a 
: tion of this weight advantage, however, ingots rather than from forged billets bariu ride salt t ited W a : 
as een greativ hindered bv the high Since the extrusion process represent- mediate idjiacent t thre Pxs< R i 5 iy 
cost of finished titanium parts In fact, ed the key to the manufacturing meth. ransfer of the the furnace eS 
ising conventional steel manulacturing od, the major portion of the develop- to the extrus ( f was a a, 
iethods, the cost of titanium parts has ment activities was focused on _ this plished by a erhea st 
been as much as ten times greater than In deter: that tier f the ¢ ; 
the cost of steel counterparts. This high velope required P +} tr 
in arts. Loy qu ls ne eXxtrus 
premium Is a reflection of the basically operation, a plete study of the ex Pos 
g ost of raw titanium material and SION Processing Va t = was pertor oh 
: 
the conventiona manutlacturing meth- on round sections It was desire t %* > 
ods employed to transform this raw this study vield lowest tole ; oe 
Mmateriai ished parts. ne iatter t maximum extrus 1. Opt 
methods result in low mate- inches, ( orresponding to these various tace finish tor bot = resulted a 
rial utilization factors. While this situ- bat 
ition us tolerable tor relativelv low-cost ae 
steel. applied to titanium it results in 
considerable cost due solely to the loss aan 
of expensive raw material in the form 
= 
Ir 
il l e 
‘ 
. 
; 
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Make precise measurements 
to 0.0001" and cut rejects 
with Gaertner microscopes 


Here are 


scopes for | 


reliable, easy-to-use micro- 
indisputable measure 
irts, tools, dies, thread 
jigs, fixtures, etc. With 
its you make direct, non 
measurements — no contact, 


n, images are sharp and clear 


recise 


the engineering facilities at 
versatile, well 
microscopes can be adapted 
ir exact needs. Find out now 
ou can gain new production savings 
Gaertner measuring microscopes 


plant, these 
t meet 
r 


with 


Coordinate 
Measuring Microscope 


Micrometer 
Slide Comparator 


Scale Micrometer or 
Shop Microscope 


Write for Bulletin 161-54 


The Gaertner 
Scientifie Corporation 
1241 Wrightwood Ave., Chicago 14, II! 
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binations of extrusion 


proc 


nz conditions: 


Extrusion 
Lubricant, 


speed, ip 450 
Fiske 
Container temper: 800 
Die preheat ten t y 750 
Billet heating 


Die material 


Vasco Supreme 
Salt bath 


The differences in processing condi- 
tions for the A70 and AILLOAT alloys 
are in the entrance angle (120-140 deg 
and 180 deg respectively) of each die 
and billet (1550 deg F 
and 1850 deg F respectively 

These extrusion conditions resulted in 
an extruded product for both the A70 
and Al1OAT with extrusion 
tolerances of + 0.020 inch for nominal 
metal dimensions of less than 1.00 inch 
and = 0.040 inch for material dimen- 
sions from 2.00 to 3.00 inch. 

Dimensional control can be main- 
tained for lengths of 100 linear feet for 

A7O material and 15 linear feet for 

ALLOAT alloy. For the A70 mate- 

the 100 linear feet was obtained by 

20-foot extrusions. This length lim- 

itation is a direct function of the die 

Undoubtedly, as better die mate- 

rial and lubricants are developed this 
problem will be surmounted 

This difference in die life for the two 
materials provides an indication of the 
greater resistance to deformation af- 
forded by the AI110AT alloy. Conse- 
quently, a similar increase in extrusion 
pressures resulted from extruding this 
material compared to the A70 material. 
even considering the higher extrusion 
temperature; i.e., 1850 vs. 1550 F. These 
high pressures considerably limited the 
range of extrusion temperatures and re- 
ductions obtainable with the AL1OAT 
alloy. 

A plot of extrusion pressure for the 
{70 material versus extrusion tempera- 
ture and ratio is presented in Fig. 1. 

Conventional extrusion practice uti- 
lizes a billet which has been forged from 
an ingot to fit a specific container diam- 
eter. By extruding directly from a cast 
ngot both the cost of the forging opera- 


temperatures 


materials 


ion and the material lost in this opera- 


tion were eliminated. Since this ap- 
proach pioneered a new technique. con- 


siderable development was required to 


confirm the quality of such extrusions. 


The results of this study indice 
sile properties well in 
minimum-specification 
extruding at 1550 and 1850 F for the 
A70 and A11LOAT materials, respective- 
ly, for extrusion ratios of 10:1 and 
greater. 

It is sufficiently 
rate on the effect of extrusior 


excess 


requirements by 


important to elabo- 
tem pera- 
For the materials studied. extrud- 
ing above the beta transus ( A70 1625 F 
—AILI10AT 1930 F) can result in a severe 
loss of ductility and subsequent embrit- 
tlement. These temperatures, therefore. 
an upper limit. The 
limit for extrusion temperature is estab- 
lished by the pressure 
The previously quoted extrusion tem- 
peratures of 1550 and 1850 F represent 
a compromise between these limits 

To further demonstrate the high qual- 
ity of the cast ingot extrusions 
parison was made with extrusions from 
forged billets. This comparison is pre- 


> 


sented graphically in Fiz. 2. 
rhe high material 


ture. 


represent lower 


requirements 


com- 


itilization, associ- 
ated with the developed process ¢ oupled 
with the use of cast ingots as the extru- 
stock, 


reduction of costs when compared to 


resulted in an appreciable 


sion 
conventional forging techniques. For the 
variety of shapes examined cost savings 


were generally in the order of 25 


per- 
and 
high as 40 percent 


resulted in 


cent were. in some instances, as 


An additional ad- 
vantage that the procure- 
ment cycle for the detail parts was re- 
duced by 30 percent. These results are 
summarized in the accompanying table. 
The figures for savings do not include 
the savings for machining. The 
manufactured by this method 
approximately one-half the 


moval compared to conveniently forged 


rings 
require 
stock re- 
sections. In general, this results in an 
additional saving of approximately one- 
fourth to one-third of the machining 
costs. 

This process is undoubtedly the most 
economical method of producing titan- 
rings. The advantages 
however. do not 


ium jet 
of this process, 
here. The high material utilization in- 
herent in the extrusion process makes it 


engine 


stop 


ideally suited t l 


o the production of detail 


structures} 


1 
shapes directly (airframe 


and as a method of obtaining preforms 


for other “chipless machining” tech- 
niques. 


This 


reducing 


cure-all for 


Parts with 


method is not a 
titanium 


costs. 


Cost Comparison for Forging and Extrusion of Tested Alloys 


Manufacturing 
Method 


Conventional! 
Forging 


Extrusion 
Forged Cast 
Billet Ingot . 


Material Utilization (percent) 
Part-cost ($/Ib) 

Cost savings (percent) 
Procurement cycle (mo.) 


19 30 
72 43 
40 

6 4 


The Tool Engineer 


all 
| minu re. ( r tte range 4" x 2” | 
: ment of | 8 
gages, ten 
these instr 
lestructive 
no distortic 
I 
an 
High precision 
ecr measurement 
Range 2° x2 a 
reading to 0.0001 4 
: 
Reliable, low cost 
nstrument for linear 
measurement. Ranges 
up to 4 recading to 
up to 0.100". Reading to 
0.001'’, easy inter 
polation to 0.0002 
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geometries not suited for extrusion will 
require a similar development of fabri- 
cation techniques, all of which must be 
° capable of high material utilization. 
Only through this type of development 
can full advantage be taken of the at- 
tractive properties of titanium. 


presented at the SAE Annual 
troit, Mich., January 1958 


Possibilities in the 
Field of Dry Lubricants 


By Rebert L. Johnson 


Lewis Flight Propulsion Lab. 
National Advisory Committee for 
Aeronautics 


Cleveland, Ohio 


Research information on solid lubri- 
cants has been compiled for considera- 
tion in the possible use of such mate- 

5 rials in aircraft electrical equipment. 

Solid lubricants are capable of lubricat- 

ing at the maximum temperatures (600 


F) for aircraft electrical equipment 


Many solids that adhere well to metals 


may be useful lubricants; those with 


7 station die 


ribbon for Grinnell 
sprinkler head. 
Note: piercing, 
marking, blanking 
and forming in one 


laver-lattice structure usually give low 


attly, 


friction. Solid lubricants are most com- 
monly used as bonded films but the use 
of fluid carriers and surface reaction 


products have considerable merit. 


Solid lubricants have considerable 


press operation. a 
in lubrication at extreme tem- 

Stock: .065 brass. 

-surtace stresses, nd ~ ate 

Production: 72 =e 

ther similarly difficult conditions. Few 

liquids or greases may be used at tem- pieces per minute “ay 

peratures as high as 450 F for any eur,” 

appreciable period of time. while most ere 

= 

solid lubricants are useful at 600 F or : ~ 

hieher temneratiure TI > 
emperatures most success- 
ful use of solid lubricants has been in 


-d films. Other methods of With B. Jahn designed and engineered pro- 

solid lubricants are available gressive dies, mass producers eliminate un- 

h method has specific limitations. necessary press operations, marking operations 
f the promising materials for parts handling, intermediate inspec ction. 


icants have layer-lattice 


Part uniformity, product quality, production 


crvstal structure which provides poten- 


tial easy-shear planes and are subject to savings = profit ee vemen t are all Ege 
sects Met oll vantages which result in a better end product 

ae nNrice 
laver-lattice compounds are good lubri- at an economical mass production price 


cants. however. ‘ead some compounds 

that have other types of structures such Progressive Mass Producers save with B. 
as silver iodide can provide effective Jahn Progressive Dies! 
lubrication. An example of the inade- 
quacy of crystal structure as a guide in 
the selection of solid lubricants is ap- Send today for 
colorful 20 page 
“CASE HISTORY"’ 


Brochure! 


parent when the results for some com- 
pletely isomorphous compounds are 


compared. Silver sulfate was an effec- | 


tive lubricant. and sodium sulfate, 

which has the identical type of struc- 

THE B. JAHN MANUFACTURING COMPANY, New BRITAIN CONNECTICUT 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-6-205 
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av? 
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& 
4,* 
resin 
tilizir 
ae 
Most 
solid 
Bt 
= 


an effective solid lubricant. It has been 
reported that graphi 
lubricating properties 
vapor 
hexagonal 


» rovid 


precision chuck developed to meet exacting requirements. The 
2 the largest possible area of the circumference paraaits 
fragile work is never deformed or crushed. In order to 

chucks over 4” capacity are equipped with eight jaws. 

le in a wide variety of styles for internal or external 


in blank form suitable for your own machining. 


ermits quick and easy replacement of the shank, and shanks 
irements may be machined at minimum cost in any shop. 


s from 2” to 6” to fit all machines. Furnished with or without shanks. 
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ectiveness o solids as lubri- 
j ints can be attributed more to the graphite crystals tole low-shear 
adherent films n the | it ri- strength The possible role of the vapor 
ited « faces than t inv part ilar as an intermediate to promote adher- 
stru i v pe F example, silver ence of graphite to e luDricated sur- definite limitations due to endurance 
lide tormed an adherent film and was face has usually been considered a lig I ‘ eee , i 
Lite n ther probiem areas empera- 
in effective lubricant although it does secondary factor. NACA studies of ‘ a | ee: 
ire li ations can also be importar 
i i ind ig Dali — the tbricant filn = 
B nitrid s a fa example ings. substantiate a supplementarv hv- 
ta aterial that has highly desirable pothesis on lubrication with graphite 
“, bearing surtace, it w not be regen- 
str t does not | cate Boron T is hv pothes s states that effective - _ ‘ 
i e usefu n solid lubrication is possible with graphite ended. The limit 
lies but in the powder form provided one of the following two 
7 anne ttle notentia Jitions is met n leorbed vanor 
- i ii a 2 il l i An ad ped apo AM) + = we within the temnera = 
i ‘ icks the n is prese . or an oxide hil 
i era 1 : : 00 F nair. M &- mn one or Doth of the lubricated sur- Molvbdenum lisulfide is a tempera- 
ture is tt t ition with faces F 
‘ t It ir is a Most of the studies that ave beer nm |} lstected 
ting molding operations mentioned were made with powdered 
I se of a liquid or a is as @ 
t erties When li is in ler naditions that al] wert 
arrier lld be a potent method of 
i i ‘ Pr lirect con irison of is wit if the = j 
tbricate benefit of carrier bonding agents The 
suspensions of mar ~ is, how- 
t nr more ly most <P f sol | r ants 
1 tut ever. are dificult to prepa For in- 
is ant thar an’ ther nas empioved a resir Is agent 
stance. n Jenur lisul fick a 
Investigators that graphite successfully including materials used as 
tion. Thus. many difficulties ght be 
jee eq es the nrescenc: f an adiunct nsulating cements in electrical equip- 
vapor such ast sture before it can be ment. This method of apt ation B 
suming that normally stable suspen- ; 
s10Ns can be made, manv ot the changes 
] n noine naratian 
na ‘ Olis IN engine yperation 
: SS nfluence the stabilitv of the susper 
ew sit irther tne Juld i eT i : 
; 
surta ecause the Juld is i 
phvsical adsorptior In this ase. the 
= 4 solid would no longer De the tu int 
and the carrier might not | le the : 
entrations of § is greater. tnar 
3 ji<nla ment t the <o + nart e< fron 
the id-Dearing area 
An air of gas fluid-dispersion tech- 
nique tor carrving solid ints t 
sic successfully This technique requires 
very careful control to assure the sup- 
‘ 
a A truly high rovide lubrication without destroying 
rs method of cl jimensional tolerances. The use of a f 
quid carrie at will volatilize a e 
maint n this 
yperating temperature of the bearings 
ie Removable jaw as distinct advantages. For example, 
Simple design | with a juid tha i gaseous carrier 
to suit special Also. the heat of vaporization of the 
a lubricated parts. With a single-pass 
534 in its carrier fluid can be used; thus 
il ) AS petis onus 4 
need not be a problen 
4 series of roll nz contact fatigue 7 
é 
. 
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By W. L. Pinner 


Executive Staff Engineer 
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Detroit. Mich. 
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tion of the plate Curiously enough, while tremendous Pall 
; sistance, abrasio strides have been made by the plating i 
protection of the industry, it became recognized through 
within itself present time this industry has had at a 
iy be specified. It i the requirements usually expected of 
. ’ pensable tool for use in HE an any form of measuring device hus cas. 
of balls was subDstantiallv less when a ‘ 3 
levelopment | program involving the plating industry has been 
; the evaiuatior f quality during experi- inique and. at the same time nfor- a 
either petroleum or <ynthetic base tu 
| ec CU i T mental changes of procedure tor almost tunate position in comparison with the aa 
: iny purpose majority of industries or processes. Con- # 
served t rease sur- 
4 ala i 
life. The initial fatigue failures oe- oa 
curred in regions of pure r ind F 
| g and 
ot im areas where ere was sig i bat 
surface slip. Slip helps build up uni- Po + 
form films of the solids. and thus the a 
individual particles may not serve as 3 
The result would suggest that a solid BY gs 
lubricant may be applied to the rolling pit 
elements by a sliding process with re- + 
juced probability of experiencing roll- 
ing contact fatigue. In most rolling ‘ PE 
contact bearings this might be accom- r z 
mtains a solid lubricant as a compo- 
nent of the material. The cage is ir 
race Numerous pow jer-metal com pos!- 
tions are commercially available that | E i 
contain graphite or molybdenum disul- 
fide. An experimental material was | Zs 
formed by NACA using mixtures of 
silver. copper. and molybdenum disul- cad 
fide (MoS The commercial products he 
ris pe propabDiv Nave mucn greater 
potential usefulness 
From a paper esented a e SAE A vay 
Meeting, Detroit, Mich., January 1958 Namie 
a 
\ 
"he electronlatir metals has nr “4 
I plating ils has prog Let \ a 
ressed fron i! irt to a science wit \ 
the most significant advances occurring Gn \ ee 
n the past twenty-five to thirtv vears S 
> Th progress Nas encompassed suc! 
factors as (1). faster speed of plating 
turing cost ind floor-spac e require- 
having a variety of properties, provid by 
ing. as a function of the ultimate u- Be 
coatings of different degrees of Inte “oi 
hardness. ductility. stress, thickness and ‘a 
so on: reased knowledge oft the 
- 
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sidering the vast multitude of pieces, 
parts and assemblies resulting from in- 
dustrial manufacturing operations, it is 
fairly difficult to think of one that can- 
not be measured or evaluated by some 
method. Plating 
other hand, has been 


accurate device or 
quality, on the 
reasonably accurately determined only 
by service tests and weather exposure, 


both of which. within themselves are 


variable and therefore, for certain pur- 
poses, inaccurate as well as time-con- 
suming. 

The plating industry has not blithely 
gone its way in disregard of this situa- 
tion. With the limitations imposed upon 
it, exploratory work in scope ranging 
from pure research to full-scale indus- 
trial operation, has developed depend- 
able information regarding the effect 
of many plate quality. 
Notable among these may be mentioned 
the influence of the basis metal with 
respect to preplating operations per- 


variables on 


tica’s Large. 
Builders of 


DIVIDING 
HEADS 


MODEL SD 


6'2" Swing. Spindle threaded 
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1” Swing. Fully uni- 
versal for complete in- 
dexing and spiral cut- 
ting. Spindle threaded 
2%4"—10. %” table 
slot tongues. 190 Ibs. 


$460.00 


Send for complete catalog giving prices ond specifications on these quality, low-cost L-W Products 


L-W CHUCK COMPANY 


Accurate, 
Heavy Duty 


Ball bearing thrust on worm shaft and 
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proof steel worm cuts to close limits for 
accuracy. Complete with three index 
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able to 380. Specify left (illustrated 
or right hand model 
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$295.00 
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formed on it. Added to the list, it is 
appropriate to mention the influence of 
purity and cleanliness of 
solutions together with the 


processing 
same prop- 
erties of all components used in a plat- 
ing process, such as anode materials. 
precleaning methods, electrical consid- 
erations and temperature control. 

In the recent SAE publication, the 
individual phases of the development 
program were listed as follows: 


The servic e exposure of specially de 
signed and plated test parts in De- 
troit in the wintertime. The plating 
represented combinations of copper, 
nickel and chromium commonly used 
in the automotive industry. The be- 
havior of the parts in service consti- 
tuted a guide to the character and 
extent of corrosion as a function of 
type and thickness of plate. 

The listing and study of all environ- 
mental conditions which caused corro- 
sion of the test specimens. 

The examination of approximately 
twenty-five different fundamental con- 
cepts in an effort to reproduce, in an 
accelerated manner, the types and ex 
tent of corrosion which occurred on 
the test specimens. 
The selection of those procedures 
which bore promise followed by inten 
sive work in their refinement 

The designation, in the form of a 
specification, of the exact procedures 
for carrying out the chosen test 

The calibration of the tests in terms 
of quality which is desired, compatible 
with that which industry is prepared 
to furnish. 


Details of the test procedure and of 
the chemical mixture employed are to 
be found in committee reports. It is 
pertinent to mention that this test is 
specifically a controlled, accelerated 
procedure which duplicates service con- 
ditions causing corrosion of plated parts 
to occur in Detroit in the wintertime. 
The test. therefore, satisfies the objec- 
tive of the program in this respect. It 
has been demonstrated that the test 
results of this procedure and of the 
acetic-acid modification of the salt- 
spray test. duplicates the type and ex- 
tent of corrosion occurring in service. 
Both tests. within limitations imposed 
by other factors, appear to be repro- 
ducible. 

The fundamental principles involved 
in the Corrodkote test represent the 
mechanism by which decorative plated 
attacked. The reader is 
reminded that corrosion occurs when a 


coatings are 


plated surface is maintained in a wetted 
condition in the presence of a corrosive 
environment. Such, for example, is the 
case of an automotive part coated with 
street slush from salted thoroughfares 
and then stored in a humid garage. The 
Corrodkote paste may be considered to 
be the street slush, of a known. con- 
trolled composition and of such a con- 
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tech digests 


centration of corrosive chemicals as to 
accelerate the attack on decorative 
plate. The noncondensing humidity may 
well represent the humid garage with 
the elevated temperature in the test also 
promoting an accelerated attack on the 
plated part. 

Standardization and calibration of 
the two test procedures remain as un- 
finished jobs for the committee. It does 
appear that the industry now has im- 
portant measuring devices available to 
it. In keeping with any research pro- 
gram, the validity of such a statement 
must be proved by extensive use of the 
test procedures by industry and by re- 
search workers. 


From paper presented at the SAE Annual 
Meeting. Detroit, Mich., January 1958 
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Standardization of the 
Inch 
By A. V. Astin 


Director 


National Bureau of Standards 


It is suggested that efforts be initiated 
to establish international yard 
through negotiations with representa- 
tives of appropriate standardizing agen- 
cies of the major English-speaking na- 
tions. The international yard would be 
based on the international meter and 
defined as 0.9144 meter exactly. This. 
of course, would vield an international 
inch equal to 2.54 cms. The yard is 
suggested as the primary length unit for 
standardization because of its tradi- 
tional position as the primary English 
dimensional standard. The initial mech- 
anism for achieving such a standard 
might be through agreements between 
the various national standardizing labo- 
ratories. However. the National Bureau 
of Standards would not wish to initiate 
or participate in such an agreement 
until it had reasonable assurance that 
such a move would be consistent with 
the needs and desires of the majority 
of the groups within the United States 
who would be affected. 

The primary purpose of accurately 
and reliably defined standards for phys- 
ical measurement is to facilitate inter- 
change: of goods in commerce, of com- 
ponents in industry where the inter- 
changeability of parts is the heart of 
mass production, and of scientific and 
technical information among scientists 
and engineers. 

From a talk presented at Bedford, Mass. to the 


Dimensional Standards & Metrology Div. of the 
American Ordnance Assn., Mills Bldg., Wash 
6.D.C 
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Milling Cutters — End Mills — Blades — Boring Tools — Arbors — Flywheels 


These Lovejoy Products 
can help you Cut Costs! 


The entire line of Lovejoy Milling Cutters and Accessories is 
designed to aid you in getting better production at less cost. 

If you are not now using Lovejoy products, we invite you to do 
so at first opportunity. 


Lovejoy precision-engineered tools include: 
Inserted-tooth milling cutters (face, side, end, slotting and 
boring) which feature husky, forged steel housings; exclusive 
Lovejoy ‘‘positive-locking’” blade assembly; a variety of dozens 
of models and hundreds of sizes. 


Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
changeable over a wide range of housing sizes, and Type “A” 
face milling blades will fit any standard Lovejoy Type “A” cutter 
of 42” to 24” dia. All Lovejoy blades are carried in stock, ready 
for immediate shipment. Special cutters are a Lovejoy specialty. 


PERFORMANCE REPORT 


A Type H “SHEARJOY"” cutter (with 35 lead angle 
was used recently to reduce a 11,070 Ib. casting to 
3400 Ibs. The cutter ran 18 straight hours without re 
grinding. Cutter condition after using was excellent 
Owner's comment: ‘This is the cutter |'\ve been looking for 
for a long time... if we had this cutter 10 years ago, 
we would have saved $50,000... it's the most impres 


sive cutter | have ever seen.” 


Catalogs — include: “Face Mill Catalog No. 31; Side Mill 
Catalog No. 32; Type ‘'S” Bulletin; Arbor Catalog No. 33; ‘Speed 
and Feed" Calculator. Write today for copies desired. 


LOVEJOY TOOL COMPANY, INC. 
Springfield, Vermont, U.S.A. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-6-209 
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You need the answers to such questions as 
Can a TUBULAR RIVET replace a solid rivet, screw 
or bolt ond thereby accelerate production? 
Would o SPLIT RIVET with a decorative head improve 
SELF-PIERCING product appeal? 
\ River Should a SELF-PIERCING RIVET be used and 
\ 
- \ eliminate a drilling operation? 
v \ Cen a cold headed part such as ao SHOULDER RIVET 
serve as a fastener and also provide a bearing surface? 
Would o TAPPED RIVET, made to receive 
seni screwed-on assembly, simplify field service? 


These are typical questions asked of 


Chicago Rivet engineers because keen 

a competition today makes necessary 
‘ re-examination of production methods 

SHOULDER 
RIVET 


No matter how complex or how simple your 

\ fastening problem may seem to be, get the 
| cost saving advice that Chicago Rivet 
engineers can give. Send blueprint or 
sample assembly—no obligation. 


There are Gucage Kiet Machines that will set 
1] 49799 
299 


RIVET 


Tubular or Split Rivets At a Time 


Gucago & MACHINE CO. 


960 S. 25th Ave. - Bellwood, Ill. Chicago Suburb) - Branch Factory: Tyrone, Pa. 


FOR YOUR FILES—Rivet catalog describing 1388 stand 
b 


ord tubular and split rivets and 26 single and multiple 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-210 
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Automatic Metering of 
Magnesium Opens Cold 
Chamber Die Casting 
Applications 


By F. C. Bennett 
Chief 
Die Casting Section 
Dow Chemical Co. 
Midland, Mich. 


The quality of the die castings pro- 


duced by the metering process has been 


hecked using visu dimensional and 
radiographic meth compariso 
and a general weme cc 
observed. This is undoubtedly due to 
the more uniform conditions of pro- 
ductior 
manu lading because e operator 
ds .behind the parting e during 
the cvcle He ca egulate 
ness of the cast scuit” at i of 
the shot piston to mize the sting 
hazard as the die opens. Parting lir 
guards can be used if desired w t 
terfering witt e metering vcle 
Met i losses are con arable to ose 
reported with good magnesium _hot- 
chamber practice 
Cald amber metering offers flexi- 
vy to e plant where agnesium 


missior ousings ind eng cKS 
nir w ed parts w 
irea w id be easte and re econon 
cal > pr Ice with this eq nt due 
to the ny wed control »? asting vari- 
ables. e.g.. industrial tools and office 
machinery Special aliovs should prove 


easier to process for aircraft and mis- 


{n automatic metering system for 


supplving molten magnesium alloy to 
cold-chamber die-casting machines has 


demonstrated production rates equal to 

those achieved by hot chamber zine or 

magnesium machines without some of 

their limitations. The process is simple 


in principle. flexible in operation. con- 


ices 


tinuous, safe. easv to run and prod 


| 

| | 

ind l1iuminun must be processed on 
the same machines. The feed unit can - 
* be moved back to permit hand ladling ; 
of aluminum or it can be temporarily 
replaced Dy one of the aluminum laa- 
io ng devices using similar electrical f 
circuitry 
It is well suited to large parts where 
lana lading is very a cu ind mign 
otherwise require two men. e.g trans- 
| 
] 
sile 
TAPPED 
| 
YETs 
good castings 
- 
, bee — From a paper presented at the 13th Annual 
4 Convention, The Magnesium Assn., 122 E. 42nd 
New York 17, N.Y 
The Tool Engineer 
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GROUND FROM THE SOLID 


JOHN ATH & CO., Inc. 
| 28 Mann St., Worcester, Mass. 


PLUG CYLINDRICAL AND THREAD GAGES e RING THREAD GAGES e GROUND THREAD TAPS e INTERNAL MICROMETERS 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-211 
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This “SPECIALIZED” Leland-Gifford 
DRILLS DEEP HOLES DIE CASTINGS 


at 250 pieces per hour 


Small diameter deep holes . . 
existing cross hole . . 


. drilled to precise depth to meet an 
. through thin sections of die cast aluminum — 
this is a job on which you would settle for accuracy and not expect 
quantity production. But Leland-Gifford developed this two-spindle 
drilling machine that delivers both performance and production .. . 
proving once again that you never know how effectively a drilling 


problem can be solved until you talk to Leland-Gifford. 


LELAND-GIFFORD 
SPECIAL 


DRILLING MACHINES 


212 FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


DO IT RIGHT and 
DO IT FAST... 


Two self-contained drilling units are 
mounted on a standard pedestal over 
twin work-holding fixtures. Hydraulic 
feed with step by step control assures 
fast, automatic drilling to accurate 
de pth and dimension. 

Cc a in vour n rearby Lel ar 
sales ‘engineer. 


1-Gifford 


— 


i 
3.840 
gus 


WORCESTER I MASSACHUSETTS 


<ateage 45 New York Office 
> W. Peterson Ave. Orange Ave 
Detroit Soutt Orange, N.J. 
10429 W. MeNichols Rd. Los Angeles Office 
Stevetond 22 2620 Leonis Blvd. 
QO. Box 853 Vernor Ca 
Indianapolis 6, I’. O. Box 
Rochester 12, P. O. Box 24, Charlotte Station 
INDICATE A-6-212 The Tool Engineer 
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Ohio Die 


Lowest movement in hardening. High in strength and toughness. Outwears 
low alloy steels five to eight times. Air or oil hardening. Available in FM 
Your assurance of providing the finest (free-machining) type also. Stocked in all warehouses. 
quality Cold Work Die Steels for your o 
shop is integral in every pound of our Ai r Hard 
products. Vanadium-Alloys Die Steels fea- 
ture uniformity of quality unvarying from 
one shipment to another—uniform in struc- General purpose, deep hardening, exceptional strength and toughness. 
ture, uniform in response to heat treatment, Hardens in still air to Rockwell 65, with much lower movement than 
manganese types. Also available in FM (free-machining) type. Available 
uniformly free from defects so that your 
expensive dies are free from trouble. ® You 
can cover the maximum number of die = 
applications with these three favorite steels. Co oO r ial oO 
Keep them on hand in the sizes your jobs = 
require—and let Vanadium-Alloys quality 


do the rest! The best cold work die steel for general toolroom purposes—tops in 
versatility. Manganese oil hardening, specially annealed tor easy machin- 


ing. Stocked in all warehouses. 


VANADIUM-ALLOYS STEEL COMPANY 


LATROBE, PENNSYLVANIA 


SUBSIDIARIES: Colonial Stee! Co. e Anchor Drawn Steel Co. e Pittsburgh Tool Stee! Wire Co. ¢ Vanadium- 
Alloys Steel Canada Limited « Vanadium-Alloys Steel Societa Italiana Per Azioni e EUROPEAN ASSOCIATES 


Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) ¢ Nazionale Cogne Societa Italiana (Italy) 
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AIR-MITE 


propuction AIR PRESS 


SAVED 


on 4 stamping jobs with 


WHISTLER MAGNA-DIES 


* Solid Steel Column. Greater strength 
and rigidity. 

* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 

* Accurately ground table. 

* Fast set-up and stroke adjustment. 


You don’t have to “baby” an AIR-MITE 
Press because they're ruggedly built to 
stand the gaff of production work. From 
the tip of their solid steel column to the 
heavy base, they're every inch a work- 
horse tool. Feature-for-feature, you can't 
buy a better. more economical operating 
press than an AIR-MITE. 

Special adaptations available. Write us 
your needs. 


1 Ton Capacity 


us Custon Die $925" 
é Orig. Magna-Die 


SAVINGS 


New 3 Way Control Valve. For sofer, more effi- 
cient press work, use AIR-MITE Contre! Valves 
Connected in poraile!l and positioned on either side 
| of on cir press, they provide a safe, instantaneous 
} press operating contro! Operator must depress both 


hondies to actucte press . . keeps cttention on 

| , work-piece, hands out of the woy. For pressures {]- 
up to 160 ps.i. 


° coe W. KINZIE ST., CHICAGO, ILLINOIS 


USE READER SERVICE CARD; INDICATE A-6-214-2 


Custom Die... . $1100° Custom Die..... $1040" | Custom Die..... $1089- 

Magna-Die Parts. 390 Magna-Die Parts. 247 Magna-Die Parts. 164 D ca K E M 
*Custom Die prices estimated STEEL BLUE 3 ~ 


.. Continued savings >) 
with each succeeding job! 


Bakelite cap holding 
soft-hair brush for ap- 
plying right at bench 
metal surface ready for 
layout in a few minutes 


The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In- 
creases efficiency and 


accuracy 


GET COMPLETE DETAILS BY ete ree Write for sompie 


on company letterheod 


WRITING FOR CATALOG M-1955 BR re 


USE READER SERVICE CARD; INDICATE A-6-214-3 


ANNOUNCEMENT 


BY POPULAR DEMAND 
MICRO MINIATURE END MILLS 


are now available in 2 flute 3/64”, 
5/64”, 7/64”, 9/64” and 11/64” 
sizes from local stocks. Those 
former “SPECIAL” sizes 
® are now “STOCK SIZES” 
; offering the advantages of 
END stock prices and deliveries. 
MICRO MINIATURES DISTRIBUTORS IN 
PRINCIPAL CITIES 


WOODSON TOOL CO. 


4811 Lennox Blvd. Inglewood, Colif. 


USE READER SERVICE CARD; INDICATE A-6-214-1 USE READER SERVICE CARD; INDICATE A-6-214-4 


S.B.WHISTLER&SONS, Inc. 
744 MILITARY ROAD, BUFFALO 23, N.Y. 
Manufacturers of Adjustable, Magnetic and Custom Built Dies for All industry 


Representatives in Major Cities 


v4 


S. B. WHISTLER & SONS, INC. @ 744 Military Rd., Buffalo 23, N.Y. 


Mail your illustrated Magna-Die Catalog M-1955 
to us at once. 


COMPANY 


STREET 


NAME _ TITLE 
‘ 
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CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
in one operation 
READY FOR GEAR CUTTING? 


---it can be done on the 


TAR 


10 T.P.L. 


LBusseut, forsroox LE fenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-215 
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acer. 
PRODUCT COSTS 


Positive 

Automatic Cam 

Feed Drill Units for 
“tamper-proof” accu- 

racy on long runs, faster 
cycling, lower cost per piece. 


Fast lead 

Screw Tapping 

Units, cartridge and 

geared type, for ex- 
treme accuracy and heavy 
duty multiple spindie work. 


ERR 
| 


ERE 


Powerful 

Way Type Hydraulic Feed 

Units up to 30 h.p. with “Balanced 

Thrust’, rigid accuracy, quick traverse, long travel 
on hardened ways for high production, multiple 
spindle work. 


BRE HERE ERE 
Remember, too, you can keep your tooling cost low by using 


Hartford “off-the-shelf” machine components — bases, columns 
and adopters. 


(A Check the type that will reduce your manufacturing costs. 
Write today for full information and name of our nearest 
field man—a specialist in low cost production techniques. 


THE HARTFORD SPECIAL MACHINERY COMPANY 
MACHINE TOOL DIVISION 
2806 HOMESTEAD AVENUE, HARTFORD 12, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-216 


POWER UN ITS Versatile Air Hydraulic 
Veal i a Drill Units for quick change of 
set-ups, rapid operation. 


BREE 


CLE 
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Opportuni 
s Largest All Coated Abrasive Mach 
ing Show — All Equipment Runni 
— Bring Your Polishers. 
© Hundreds of New Machines to Serv 
© Evaluate 1959 Production Plans. 


© Bring Your Parts 


© The World 
A Work 


2 
~ 

a. 
® 

a. 
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Here is the production opportunity of a life- 


time. In one place and one time, all the lead- 
ing machinery manufacturers wil! be demon- 
strating and explaining their newest grinding 


and polishing equipment. Every — every — 


HARARE 


type of coated abrasive machine will be there 
for your use. This show is new, it's big, ‘t's 
timely — it's different! 


“wa Different? Indeed it is! You actually bring 
an your parts and test them on any or all these 
Ly newest of coated abrasive machines. 
t+ This is the show you can't afford to pass up! 
= Plan now to attend. The time — June 10 thru 
| June 13, 1958; the place — Behr-Manning's 
= new Product Engineering Building, Troy, N. Y. 


BEHR-MANNING CO. 
A DIVISION OF MORTON COMPANY 


Coated Abrasive 
Machinery Show 


Get expert counsel on improving both your work and your 
profits, get it with demonstrations in front of your eyes, 
and get it free. 


ion Opportunity 
Jgden Production 
Bring Parts! The Year's Profit lade | 
| INERY SHOW 
polishers! CQATED ABRASIVE MACH 
eit ‘Troy, New Yo 


11 AM. thru 7 P.M. 


BEHR-MANNING e. june 10 thru June 13 


| 

Bri 


“STOCK ANSWER” 
to many a design problem 


LEN Nis 


are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock. 


Check the quick facts at the right and write directly 
to Allen’s Engineering Department for further tech- 
nical information. 


ECIFICATIO? 


Made from Allenoy heat treated steel. Surface hardness 

62-64, Rockwell C scale; core hardness 52-54. Case depth 

.010” to .020” depending on size. 

Single shear strength 160,000 to 180,000 p.s.i. 

Surfaces precision ground to + .0001” with micro-inch 

finish of 6 RMS max. 

Sizes: Diameters, 4” to 1”. Lengths, +8” to 6”. Very 

small diameters — 45” and 432” — on special order. 

Two standard oversizes — .0002 for press fits between 

mating parts, or .001 for repair work, or holes machined 

oversize. 

ae 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-219 
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TIPPING THE BALANCE IN YOUR FAVOR 


New Olds-developed machine 
makes wheel balancing three 


times more accurate! 


Out-of-balance wheels and tires are 
not only a source of annoyance and 
tire wear, but also in extreme cases, 
a detriment to safety by causing ex- 
cessive shimmy at higher speeds. 


To virtually eliminate this problem, 
Oldsmobile engineers, in conjunction 
with the General Motors Research 
Section, have developed a machine 
that automatically balances every 
wheel and tire with a degree of pre- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


cision not previously possible on a 
production basis. With this equip- 
ment. balancing is now accurate to 
2 inch-ounces, or approximately three 
times more precise than before. 


The heart of such accuracy is an auto- 
matic electronic computing device. 
After the tire and wheel are located 
on a delicate sensing table. supported 
on an air bearing. four differential 
transformers signal the out-of-bal- 
ance to an electronic computor. This 
computor then resolves the vector 
forces and a signal of the proper mag- 
nitude and direction is transmitted 
to the stamping head which automati- 


INDICATE A-6-220 


cally revolves to the correct location 
on the wheel. The stamping head then 
prints the correct weight. accurate to 
25 ounce. The entire assembly is 
then moved to a station where the 
weights are attached. 


It has often been said that “Olds 
really knows how to put a car to- 
gether.” This reputation grew from 
a sincere concern for just such little- 
noticed details. A warm welcome 
awaits you at your Olds dealer's. He in- 
vites you to try a 58 Olds on the read. 


OLOSMOBILE Diviston 
GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 
...Famous for Quality Manufacturing 


The Tool Engineer 


AND HERE 
TIS... 


The Bullard 120 Vertical Boring and Turning Mill is 
designed, engineered and built to meet this customer 
demand. Feature for feature — by comparison — 


you'll find it is the outstanding mill on the market today. 


REMEMBER...to cut costs when cutting metal— Buy BULLARD 


Check all the advantages — get the full 
story by calling your nearest Bullard Sales 
Office or Distributor. 


if 
re 
B U L L A R D ‘ 
THE BULLARD COMPANY 
= BRIDGEPORT 9, CONNECTICUT ‘ 


“We expect a 500% increase 
in the life of our molds!” 


Bowling Equipment Manufacturer 
Switches To Molds Made With 


POLYTOOL Epoxy Tooling Compounds 


The molds used to form the “Fairlane” bowling alley 
equipment produced by the M. Blatt Co., Trenton, N. J.. 
formerly chipped and cracked when molded parts were 
removed. They needed replacement after a single year’s 
service. Now, the same molds are being constructed with 
RCI PoLyToot epoxy tooling compounds. 


“After six months of heavy usage,” says Mr. Louis 
Tavani, shop foreman, “our first epoxy mold is free of any 
chipping or cracking. We now expect molds made with the 
RCI epoxy compound to last at least 5 years!” 


These RCI epoxy materials promise any company greater 
mold durability, which means big savings on production 
costs. Greater dimensional stability and resistance to 
shrinkage are other important features you'll find in RCI 
POLYTOOL epoxy compounds. 


The actual finished products derived from these Blatt 
Company molds (such as the bench shown above) are 
constructed of RCI PoLyLite polyester resin reinforced 
with glass cloth. The coloring comes from an RCI gel coat 


‘that is applied to the mold first. 


June 1958 


The M. Blatt Co. constructed their first epoxy mold with 
the help of a Reichhold technical representative skilled in 
the use and performance of PoLYTOOL compounds. 

Why not write RCI for full details on the profit-potential 


of POLYTOOL epoxy tooling compounds and POLYLITE 
polyester resins in your application? 


REICHHOLD 


Synthetic Resins e Chemical Colors e Industrial Adhesives e Phenol 
Hydrochloric Acid e Formaldehyde e Glycerine e Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid e Ortho-Phenylphenol e Sodium Sulfite 
Pentaerythritol « Pentachlorophenol ¢ Sodium Pentachlorophenate 
Sulfuric Acid e Methanol 


REICHHOLD CHEMICALS, INC., 
RC! BUILDING, WHITE PLAINS, N.Y. 


Creative Chemistry ... Your Partner in Progress 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-223 


4 
= 

j 

AG 

a 

“ay 
\ 

an 
2 


CRI-DAN the only proven Method of Single Point Threading 


This single-spindle, high speed threading 
machine is setting new records for precision 
threading. Utilizing a single carbide pointed 
tool, the machine can be set for constant or 
diminishing feed per pass. Versatile, the Cri-Dan 
“B” handles many specialized threading jobs 
beyond the capacity of ordinary threaders. 


! 
| 
| 
CRI-DAN “E” 
12” x66" | 

! 

' 


CRI-DAN 
4” x 36” 


The newest addition to the famous line of 
Cri-Dan threaders, Cri-Dan “E” features hydrau- 
lically controlled clutch, brake and saddle. Spin- 
dle speed may be varied between 50 and 1400 
RPM, depending upon the characteristics of 
the threading job. The Cri-Dan“E” is over 2,000 
Ibs. heavier than other machines in its line. 


Send for free Cri-Dan 
brochure. No obligation. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-224-1 


Drill Hardened Steels 
without Annealing — 


TOGGLE CLAMPS 
FIXTURE CLAMPS 
COMPONENTS 


The New 

IMPROVED 
“HARDSTEEL” 


DRILL 
TOGGLE 
CLAMPS 


Over 80 
With the new, improved “HARDSTEEL” Drill, you can TYPES & 


do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process SIZES . 
without first annealing the work. And they work with ae \ . 

equal ease on work-hardening steels and high carbon— 

high chrome steels of any degree of hardness. FIXTURE COMPONENTS 


“HARDSTEEL” Drills fic standard drill presses. They CLAMPS 

Save time and reduce rejects. They permit engineering 

changes requiring additional drilling after hardening. And Over 170 TYPES 
parts drilled after hardening always match at assembly, and SIZES 


Write for a copy of the "HARDSTEEL” Operators 
Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 


You Harden It—We'll Drill h— Also makers of — 


With “HARDSTEEL” BLACK DRILLING Write for 4 
UNITS — AUTOMATIC, CATALOG 


SELF-CONTAINED — 


BLACK DRILL COMPANY, INC. | 


PRODUCTION ON 


1414 East 222nd St.+ Cleveland 17, Ohio ALL MATERIALS URE 
Write for information w E S T P N T M F G. 

ee & PARTS 26939 West Seven Mile Rd., Detroit 19, Mich. 


USE READER SERVICE CARD; INDICATE A-6-224-2 USE READER SERVICE CARD; INDICATE A-6-224-3 
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BOSTON: STANDARDIZATION 


HELICAL GEARED 
REDUCTORS - RATIOMOTORS 
AND FLANGED REDUCTORS 
SHAFT MOUNTED and BASE MOUNTED 


From Stock 


SINGLE or DOUBLE 
REDUCTION 


1/6 to 15 HP 


HORIZONTAL 
BASE MOUNTED es 


VERTICAL 
BASE MOUNTED SHAFT 
MOUNTED 


DELIVER MAXIMUM POWER 

with highest efficiency. Precision 

helical gearing made by 

BOSTON Gear specialists, — in 

units tested and proved to meet 

the highest quality standards. 
OPTIMOUNT offers you unlimited adapt- 
ability to modern drive demands, in helical 
geared speed reducers made to BOSTON 
Gear quality standards. 
Call your Distributor for complete infor- 
mation. Let him demonstrate the design 
features that assure top-rated efficiency 
and lasting economy. Bosto -ar Work 

ALL OPTIMOUNT Ratiomotors d lasting economy. Boston Gear Works, 


are available also without motors as 83 Hayward St., Quincy 71, Mass. 
FLANGED REDUCTORS. You buy 
and attach your own choice of motor 


MODELS FROM STOCK 
OPTIONAL MOUNTING ARRANGEMENTS 


LL NEW Catalog OP-1 
CA lists complete data 


YOUR on OPTIMOUNT, — 
‘Yellow Pages’ | selection charts, 
DISTRIBUTOR 


engineering data. 
Get your copy from 
your local Distributor. 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-225 
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TOOLS 


AN EVER GROWING 


Recessing Tool 
Swing Tool Attachment 


On and Off Center 
Drilling Attachment 


Releasing Die Holders 
Revolving Stock Stops for Acorn Dies 


Famous 

R and L Turning 

Tool replaces an 
assortment of 14 tools! 


Universal Tool Post 


Swing Tool 
Tool Holders 
Multi-Spindle Automatics 


Cut Off Blade Holders : Knurling Attachment 


R and L TOOLS 
1825 BRISTOL ST., PHILADELPHIA 40, PA. 
[] Send me new catalog. 
(J Have your local distributor 


demonstrate tools in our plant. 


Carbide Backrests 


Roller Backrests 
NAME . 


COMPANY . Write for NEW catalog 


ewe POOLS, 


city ZONE ...... STATE 1825 BRISTOL STREET + PHILADELPHIA 40. 


226 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-226 The Tool Engineer 
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Tuning Condenser: spacing parallelism. Very 
close tolerances had to be held in spacing the 
parallelism of a special tuning condenser for 
electronic test equipment. Optical gaging with a 
Kodak Contour Projector permitted economical 
measurement to an accuracy impossible by other 
methods. 


A Beam Switching Tube: 1 cathode, 10 targets, 10 spades 
to align. This 21-element tube component had to be in- 
spected fast enough to keep up with assembly speed in 
mass production, yet all elements had to be within .002” of 
specification. Optical gaging with a Kodak Contour Pro- 
jector provided the required speed and reduced inspection 
costs by spotting defects immediately after assembly. 


Code Rod: 1100 holes to inspect. This steel tube, used in a 
high-speed printer, has more than 1100 tiny holes to be in- 
spected for lateral and angular tolerances of + .0015”. 
Conventional methods permitted inspection of 1 or 2 rods a 
day. With optical gaging the rate rose to 15-20 per 8- 
hour shift. 


Wiper Spring: 24 dimensions ...3 minutes. 
This vital component of a telephone dial switching 
mechanism has 24 dimensions to be checked. In- 
spection rate with a Kodak Contour Projector is 
3 minutes per part, compared to an hour using 
mechanical gages. 


One instrument inspects these varied parts 


With optical gaging, switching from one 
type of part to another requires only a 
change of chart-gage and fixture. You 
can use the same basic instrument. And 
with a Kodak Contour Projector the 
variety of parts you can check is almost 
unlimited. Here’s why: 


© Capacity—Screen size does not restrict 
the size of parts you can handle. Multi- 
ple-position fixtures let you handle parts 
bigger than the screen itself. What’s im- 
portant is the staging area—and Kodak’s 
unique relay lens provides uniform 
ample clearance regardless of magnifi- 
cation. Distortion-free image permits 
measurement anywhere on the screen. 


@ Ease of operation—Kodak Contour 


Apparatus and Optical Division 


Projectors are designed for maximum 
speed and minimum operator training. 
Bright screen image reduces fatigue, per- 
mits working in normal room light. 
Finger-tip controls are within easy reach 
of the operator. 


© Optical Stability—The accurately pre- 
positioned optical elements on Kodak 
Contour Projectors eliminate the need 
for adjustments by operator. Rigidly 
mounted lenses and mirrors maintain 
alignment and position. Rugged con- 
struction withstands heavy use. 


For more details on how optical gaging 
can save time and money in your opera- 
tion, send for the booklet, “Kodak Con- 
tour Projectors.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


June 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Almost any inspection job can be done 
quickly and accurately on a Kodak Con- 
tour Projector. Operators need little train- 
ing, work in comfort because controls are 
easy to reach; bright screen image reduces 
fatigue, permits use of instrument in normal 
room light. 
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Precision instrument gears 


new Barber-Colman hobber guaranteed 
to index accurately within 20 seconds of arc 


Barber-Colman engineers have developed a new 
hobbing machine which guarantees indexing accuracy 
suited to gears used for aircraft, missile and radar 
guidance systems. This machine is known as the No 
2'/,-4 hobbing machine and hobs precision spur 
length, 30 D-P. in 


provides accuracy, 


gears up to 2! diameter x 4” 
and 20 DP 


capacity 


steel in brass. It 
and rigidity for precision fine-pitch work 


within a nominal price range. 


One of the most important features of the new No 
2-4 hobbing machine is the accuracy of relative 
rotation between the work spindle and the hob spindle 
This 


means that the spacing error on the gear caused by 


which is guaranteed within 20 seconds of arc 


the indexing error of the machine would not exceed 


00014” on a 21,” diameter gear 


The machine has a capacity for using 3” diameter 
hobs providing for a greater number of flutes to 
roduce smooth gear tooth profiles. Using proper 
care in rigid tooling, accurate blanks, mounting of 
hob and work, and Class AA hobs with accurate 
sharpening, precision gears to Class 3 tolerances are 


hobbed with this machine. 


Several design features are a departure from standard 
hobbing machine construction. There is no hob slide 


— only a hob carriage for conventional feed. In place 


of a hob slide, the hob arbor is mounted on a swivel 


-aOmpens ho 
ae Pens = Ot 


which adjusts to thread angle 


The work slide is stationary, and the hob swivel 


raises and . eet diameter requirements 
rm support permitting 


Both 


In precision 


access 
accurate rotation at 
has anti-friction 


contact afforded 


weldment base and 
heavy grey iron machine bed, the machine is designed 
with a minimum number of parts at points where 
deflection and inaccuracies may occur Net machine 


1500 Ibs 


controls and 


we ght without too 
Standard equipment | 


one set of change gears 


For complete specifications and data contact your 
nearest Barber-Colman representative, or write direct- 
ly to the factory for a copy of new bulletin F-8642. 
Orders are now being booked for July and August 


deliveries 


BARBER-COLMAN COMPANY 


ROCKFORD, 


Hobs « Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 


June 1958 
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this tube end 
just left the 
Patented 


WALLACE 
Combination 


Cutting and 
Deburring 


Machine! 


Cuts like this in seconds! 


. .. and you can do it in your own shop 
for lowest ultimate cost. 


© WRITE for our FREE 44-pg. Wallace Cut-Machining 
book on cutting machines. 8 types — “tubes to plates.” 


to lower 
production 
costs... 
improve 
product 
efficiency 


_ cover-up vital exposed shafts and bushings! 


Versatile Elasticones snap over all types of exposed 
shafts, bushings, pins and screws, guarding them against 
damage, reducing breakage, Jubrication problems and 
shutdown time. 

Elasticones are spirally wound cones of flat steel, formed 
in all sizes to meet all requirements. 
They’re low-costing, easy to install. 
Write for complete data including new 
Bulletin ‘57. 


ptt? 


CENTRAL 


6615 Marsden Street 


: Safety Equipment Co. 
Philadelphia 35, Pa. 


USE READER SERVICE CARD; INDICATE A-6-230-2 


Looking for answers 7 
Youll find them here. 
1958 Edition of “A MANUAL OF PROCESSES” 


Cutting and bending. 200 pages — 148 illustrations. 
Answers thousands of troublesome shop questions. 
$3.00 plus 30¢ mailing cost. Send cash and save 
30¢ postage. 


ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Street @ Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-6-230-1 
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New HYDRA-LOCK EXPANDING ARBOR 


The ONLY Arbor 
Expanded with 


HYDRAULIC 
PRESSURE 
The HYDRA-LOCK 
principal has many ARBOR” 


other uses other than arbors and chucks. 
Fixtures + Gages + Special holding and locating devices 


HYDRA-LOCK is a patented, hydraulically expanded, precision 
tool, for internal or external chucking of parts or tools, for all 
types of machining, grinding and inspection operations. HYDRA- 
LOCK Arbors are expanded by a self-contained hydraulic sys- 
tem, which assures you of the only true, equalized, accurate 
centering force. 
The base arbor completely fills the I.D. opening. Because there 
is no line contact, there is no wobble of the part during machin- 
ing. This results in better finish, squareness of faces, and guaran- 
teed concentricity. 
The “Arbor on Arbor” consists of a base expanding arbor, on 
which you can use sleeves or wheels of any size. You get the 
same expansion on the O. D. of the wheel as on the base arbor. 
In many instances, only one base arbor is required to do a 
variety of holding applications. 

Some territories available for Dealers or Distributors. 


A & C ENGINEERING COMPANY 


12024 E. NINE MILE. ROAD - WARREN, MICHIGAN 
USE READER SERVICE CARD; INDICATE A-6-230-3 
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FOR THE MOST EFFICIENT 
TUBE MAKING IN THE INDUSTRY 


McKay MILLs are recognized throughout the tube and pipe 
making industry as the finest equipment available. Users have 
found McKay gives more machine for the money — that 

the slight extra cost of these rugged machines is more than 
repaid in long trouble-free service that results in real efficiency. 
McKay designs and builds tube and pipe mills in all sizes. 
The McKay Machine Company, Youngstown, Ohio. 


SETTING THE STANDARDS OF QUALITY IN METAL WORKING MACHINES FOR TWO GENERATIONS 


| Resistance Weld Tube Mills 
— 
(7 
4 
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for lower costs 


You can make money with the speed, versatility, accuracy and extra 
operations possible on the new New Britain Automatic Bar Machines 
with independent radial cross slides in all six positions. More opera- 
tions per machine, at higher speeds and feeds, mean more completed 
pieces in the pan, faster than ever before. New Britain-Gridley 


Be Machine Division, The New Britain Machine Company, New Britain, 
Connecticut. 
a” NEW BRITAIN AUTOMATIC BAR MACHINE 


ae Ree — put more tools to work 
0) | 
“ 
Th 


This is an ideal time to 


have new-machine accuracy 


rebuilt into your New Britains 


by New Britain 


Ruggedness and dependability have been built into 
every New Britain machine ever sold. For a fraction 
of the replacement cost you can have your older New 
Britains restored to new-machine accuracy. Rebuilding 
eliminates the high cost of frequent shutdowns and 
returns the machine to full efficiency, performing every 
operation it was designed to perform. 

At New Britain your machines will be rebuilt with 
the same production facilities that originally built 
them. Established reconditioning procedures, based on 
long experience, will put your rebuilt machines back 
on the line in the shortest possible time. Wherever 
possible, your machine will have the benefits of the 
newest improvements in parts and assemblies. 

With New Britain your rebuilt machines carry a 
new-machine warranty. 

Your New Britain field engineer or sales repre- 
sentative will help you determine the rebuilding pro- 
gram best suited to your needs. Call him, or write or 
phone the factory direct, c/o Service Sales Manager, 
The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Connecticut. 
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EXAMPLES 


of many thousands 


SHOWING 


TOOLING PLATE 
is the choice of 


TOOL ENGINEERS 


Pioneer 921-T Cast Aluminum Tooling Plate can be adapted to any precision 
tooling job without preliminary milling. Every Pioneer 921-T plate, +,” or more 
in thickness, is held within a flatness tolerance of .010” in all directions. It is 
extremely stable, weighs 60-70% less than tool steel and possesses high tensile 
strength. The special aluminum-titanium alloy composition of Pioneer 921-T and 
method of casting insures uniformity, and guarantees freedom from porosity, 
distortion and casting defects. Being easily sawed, tapped, milled or welded, 
Pioneer 921-T is a universal tooling metal, saving material, time and man hours 
to reduce overall tooling costs. 

At the left are shown a series of precision fixtures in which Pioneer 921-T was 
used in order to meet close tolerance requirements in the manufacture of a jet fuel 
component. Mail the coupon and receive free, all issues of TOOL TALK, present- 
ing new and unusual applications of Pioneer 921-T. 


SPECIFY PIONEER 921-T AND ORDER FROM THESE METAL SUPPLIERS 


PIONEER ALUMINUM INC. 


5251 V perial Highwoy 
los Angeles 45, Calif 


Please send me TOOL TALK 


NAME 


TE-6-58 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Reynolds Aluminum Supply Co. 
BOSTON, MASS.: American Stee! & Aluminum Corp. 

Joseph T. Ryerson & Son, Inc. 
BIRMINGHAM, ALA.: Reynolds Aluminum Supply Co. 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. 

Kasle Steel ond Aluminum 

CLEVELAND, O.: Kasle Steel Corp. 
DALLAS, TEX.: Vinson Steel & Aluminum Co. 
DEARBORN, MICH.: Pioneer Aluminum Inc. 
DENVER, COLO.: ABC Metals Corporation 
DETROIT, MICH.: Kasle Stee! Corp. 

Meier Brass and Aluminum Co. 
GRAND RAPIDS, MICH.: Kasle Stee! Corp. 


HARTFORD, CONN.: American Stee! & Aluminum Corp. 


HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp. 

HOUSTON, TEX.: Vinson Stee! and Aluminum Co. 

JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc. 

KANSAS CITY, MO.: Industria! Metals, Inc. 

LOS ANGELES, CALIF.: Bralco Metals Co., Inc. 
Continental Metals Co., Inc 
Earle M. Jorgenson Co. 
Tool Components, Inc. 


LOUISVILLE, KY.: Reynolds Aluminum Supply Co. 
MEMPHIS, TENN.: Reynolds Aluminum Supply Co. 
MIAMI, FLA.: Reynolds Aluminum Supply Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. 
NASHVILLE, TENN.: Reynolds Aluminum Supply Co. 
OAKLAND, CALIF.: Earle M. Jorgenson Co. 
RICHMOND, VA.: Reynolds Aluminum Supply Co. 
ST. LOUIS, MO.: Industrial Metals, Inc. 

SOUTH BEND, IND.: Kasle Stee! Corp. 

TULSA, OKLA.: Industrial Metals, Inc. 

UNION, N.J.: Mopes & Sprow! Stee! Co. 
WALLINGFORD, CONN.: Joseph T. Ryerson & Son, inc. 
WICHITA, KAN.: Industrial Metals, Inc. 

SALES REPRESENTATIVES: 

Morris P. Kirk & Son, Inc. 

4050 Horton St., Emeryville 8, Calif. 

Also. Fresno, Calif.; Phoenix, Ariz.; Salt Lake City 
The Norwest Company 

330 Second Ave. West, Seattle 99, Wash. 


PIONEER ALUMINUM INC. 


SUBSIOIARY OF MORRIS P. KIRK @ SON_INC . PACIFIC COAST UNIT OF NATIONAL LEAD CO 
S251 W. IMPERIAL HIGHWAY + LOS ANGELES 45. CALIFORNIA 


OREGON 8-762! 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-234 The Tool Engineer 


; 
| 
Positioning (Right) | cation, 
Pins, 
, 
fixture with dvat use; os shown in 
i operation on Bullard mill; then 
of template ond edopter, on drill 
a * 
two fixtures, 
\ H os issued, FREE. 
234 


Teols you can Trust 
‘ul 
ae 


\ 


AMERICAN 


PATTERN Files 


PROVED BEST BY COMPARATIVE TESTS! On the job or in the lab, Heller 
NUCUT files produce smoother surfaces, cut faster and last longer. 
Try them and see for yourself. 


EXCLUSIVE ‘‘WAVY TEETH’’ MAKE THE DIFFERENCE! This winning 
combination of coarse and fine teeth is a Heller “First” that makes each 
NUCUT File work like two. While coarse teeth are hogging off metal 


fast, fine teeth break up and clear chips . . . reduce chatter. .. produce , 

smooth surfaces. And, because Heller NUCUT Files cut with less 

pressure and fewer strokes, they last much longer. Disteieyrons 
YOUR HELLER DISTRIBUTOR IS ALWAYS AT YOUR SERVICE! His inventory SERVICE + STOCKS— SAVINGS 


contains the files you need for lowest costs. His knowledge is on call 
to help you make the right selections. Call him today and see! 


America’s Oldest File Manufacturer 


HELLER TOOL CO. NEWCOMERSTOWN, OHIO 


Subsidiary of Simonds Saw and Stee! Co. 


Branches and Warehouses: Newark * Detroit * Chicago * Shreveport * Los Angeles * Portland, Ore 
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Gardner-Denver (Keller) OOORSD and 12A-2 screw drivers with cushion clutch, 
magnetic bit holder and Phillips insert bit assembling dual headlights for 1958 cars. 


These Air-Operated Screw Drivers Are Paying for Themselves 


If you drive only 400 screws a day, a Keller air-operated screw 
driver, such as those shown above, will pay for itself in six months. eis 
These lightweight air tools are easier on their users . . . help them 


booklet. This Gardner- 
keep pace with fast-moving assembly-line work. Denver booklet gives 


Despite their high load factor, Keller pneumatic screw drivers pi tani Maegan 
run cool always. They have the right combination of torque, ad- ers and nut setters, as 


justable clutch and magnetic holding of screws for fast, efficient well as other Keller air 


° tools and accessories. 
driving. They are the modern way to reduce assembly-line time A eae lo sean Gr the 
and costs. asking. 


<ERD, ENGINEERING FORESIGHT—PROVED ON THE JOB 
Ly wm IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


o 


- DENVER 


Gardner-Denver Company, Quincy, Illinois 


” In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-237 
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The Neu 
ELECTRO-AUTOSIZER 


an Attachment which 

Automates any of your 
present machine tools 

by gauging the piece 

in progress 

DIAL YOUR SIZE 

control to tolerances 


of .000008" 


GRINDERS 

all types including in 
ternal, surface and 
centerless 


HONING MACHINES 
LATHES 


JIG BORERS 


MILLERS 


your key to precision automation 


The remarkable new Electro-Autosizer will teed back I. D. data tron 


shed piece to machine controls so thar he mating workpiece 
being ground fits exactly im ome chucking 
Use it also tor automating f 
For large or small lot jobs, with loose or extra fine tolerances, the 
Electro-Autosizer attachment is your Economical ey to automation 


ELECTRO -AUTOSIZING 


machine corporation 


William Street « Closter, New Jersey 


USE READER SERVICE CARD; INDICATE A-6-238-1 


FOR WORKING 
ALUMINUM 


LUBRICANTS, 


for wor king alumin um and aluminum VS 
enable you to produce clean aluminum products at 
ver cost 


Machining C.S.A. No. 2 Cutting Oil 
Rolling Majestic Soluble Oil 
Die Casting 231 Die Casting Compound 
Extruding 514A Hot Die Lubricant 
Stamping Magic Compound 
Forming Magic Compound 


Wire Drawing Magic Compound 


Let us know how you work aluminum and we will send 
you the bulletin that describes the Fiske Lubricant made 
or your industry 


METAL WORKING 
LUBRICANTS 


129C Lockwood Street, Newark 5, N. J 


Plants: New ns 5, N. J. and Toledo 5, Ohio 
USE READER SERVICE CARD: INDICATE A-6-238-2 


DIFFERENT JOBS AT THE 
SAME TIME. 


Save 50° on tooling costs with 
simple, inexpensive jigs in a SPEED 
VISE. Double your drilling capacity! 
The cost of the SPEED VISE is 
very low. 


SEND FOR OUR NEW CATALOG 


CARDINAL MACHINE CO. 
4819 DANA ST. GLENDALE, CALIF. SPEED 


USE READER SERVICE CARD; INDICATE A-6-238-3 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 167. 
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ARC WELDING AT WORK CUTTING COSTS 


TNNERSHIELD 


New Shielded Arc Automatic 
Welding 


Speeds to 180 ipm! 


on 14 gage steel | 


No Flux or Gas 
with 


INNERSHIELD 


innershield—an ultra-high speed automatic welding process. No loose 
flux or gas! Shielding material is in the wire. Produces welds of shielded 
arc quality consistently at speeds as high as 180 inches per minute. For 
steels ranging from light gage to '4” thick. 
If you do high speed, production welding, learn how Innershield will 


speed up your operation and cut costs. Write for Bulletin 5301.1. 


The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1958 The Lincoln Electric Company 


THE LINCOLN ELECTRIC COMPANY « DEPT. 5021 e CLEVELAND 17. OHIO 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-239 239 
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Now, you can actually stamp metal 
parts such as those above, with resin 
dies! From Minnesota Mining and 
ce Manufacturing Company comes 3M 
a Brand Tooling Compound 113. 
It's a new, two part tooling compound 
— that combines catalyst-treated steel 
©! powder and liquid resin to form low- 


cost dies that have exceptional impact 


strength and can operate in presses up 


to &5 tons. What's more, dies made of 


Hastings Chemical Division « 


TMUINNESOTA AND COMPANY 


Iooling Compound 113 perform at the 
same production rates and efhciency as 


do dies made of steel. 


In addition, new Tooling Compound 
113 eliminates the bugaboos of weigh 
ing, mixing, pot-life and toxicity com- 
mon to conventional tooling com- 
pounds. Preforms are fabricated from 
the treated steel powder; then placed in 
a pan containing liquid resin for im- 


pregnation and curing. 


Chemical Products Group 


. « « WHERE RESEARCH IS THE KEY TO TOMORROW 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


Now ... Stamp metal parts with resin dies! 


New 3M Brand compound saves 50% to 90% in tooling costs 


Simpler handling, faster drying and 


curing achieved with Tooling Com 
pound 113 saves time and materials to 
to 


cut tooling costs by 506 . com- 


pared to those of ordinary methods. 


3M Brand Tooling Compound 113 is 
ideal for short runs—in the thousands 
for punch-and-die operations. Investi 
gate these profitsaving benefits now. 
For full data, write: 3M 
Dept. WS 38, St. Paul 6, Minnesota 


Company, 


SS 


INDICATE A-6-240 


val 
3M Chemicals opening new worlds of use for stamped metal 
q 
y 
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Meet Textool's close-tolerance 

workhorse — Single piece or production run, Textool Co., 
Houston manufacturer of jigs, fixtures and gages, 

machines it on this Kearney & Trecker—Milwaukee Model 

CH Shp No. 2 universal. One example: Jim Blair slots 
Woodruff keyway in this steel aircraft component in 

just 5 minutes. Rapid, close-tolerance performance ably 
qualifies the CH for tool room, experimental lab 

and plant maintenance operations. 


Trecker staf photo by Ron Johnso 
Kearney & Trecker’s man on the job Weeder phate by Ren 


Allen Diener of Steel & Machine Tool Sales Co., Houston helped to 
analyze, plan and arrange for Textool’s Model CH installation 

For expert milling counsel, call the K&T man near you. And remember to 
ask him, or write direct, for free comprehensive catalog 
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ANNOUNCING THE NEW 


KAUFMA 


MODEL 25-20 TAPPING MACHINE 


Adaptable for both 
cal and Horizontal tapping 


inv jOD are made Detter 
KALFMAN' 
mac ¢ for single « 

perat 
new J UsUd 
KAUFMAN. Write of 


today 


(KAUFMAN: 


553 S. 29th Street, Manitowoc, Wisconsin 


USE READER SERVICE CARD: INDICATE A-6-244-1 


BEST IN QUALITY...BEST IN DESIGN! 


{ap PRECISION BUILT 


TOOLING 


ADAPTER BUSHINGS 
Finest bushings ovailable any- 
where! Spring-type for fast set-ups. 
Prompt delivery from stock. Quality 


gvoranteed! 


SELF-AL 
REAMER | HO DERS 


NEW CATALOG... FREE 


Get your copy NOW. Complete sizes and speci- 
fications for easier tool planning. WRITE TODAY. 


Open territories available 
BELVIDERE 


Marcellus Mfg.Co. 
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OPTO TOOLING 
AUTO-COLLIMATOR 


READING DIRECTLY TO 
ONE SECOND OF ARC .. 


AND 5 MILLIONTHS 
OF AN INCH 


4 OPTO Tooling Auto-Collimator is the ONLY way to accurately 
check the anguler tolerance of parts and the squareness and per- 
jeatiedenthy, relationship of surfaces to each other. 

Here is 


THE EQUIPMENT THAT DOES ALL THE HARD JOBS 


@ Testing surfece flatness of mechine beds @ Checking straightness of bores 

Checking squereness of surfeces 

© Measuring clignmest of centers and 
squereness of axis te weys 

Testing angles jigs end fixtures 


ECONOMICALLY PRICED — AS Low As 
Send for Illustrated Folder — Code GIUKT 


200-TE Lafayette Street © New York 12,N. Y. 
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NO MOVING PARTS 

The light path is traced ia 

this drawing. Dotted lines 
denote the path of the reflected 


--- 


@ Checking feces for pereiielism 
Permanent accurate indexing 
© Optical instrument assembly clignmeat 


Answers to 
Hundreds of 
Bending or 
Cutting 
Problems 


You can solve problems quickly with “A 
MANUAL OF PROCESSES for the Cold Bend- 
ing of Metals and Abrasive Cut-Machining of 
Metals.” 200 pages, 148 pictures. 


You'll find clear, concise answers to: Why do 
bends wrinkle? Why do some bends break? What 
makes burrs in abrasive cutting? Why do abrasive 
wheels break at times? Which wheel is the right 
wheel? How fast can steel be cut? And hundreds 
of other shop questions. 


Don’t be a “head scratcher.” 
at your fingertips. 


Have the answers 


Only $3.00 (plus 30c postage). 
You save postage by sending cash with order. 
ORDER YOURS TODAY! 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Chicago 13, Illineis 
USE READER SERVICE CARD; INDICATE A-6-244-4 
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A V Capacity 10 NC. 
Revers ng Motor type head 
i with 2 lead screw stroke . i ‘ 
from 190 R.P.M.to 1200” e i ¢, new position. 
RPM 
: 
ctrica ated — 
screw safety for added 
. 
bad 
. 4 
— 
by 
i $586.00 
} 
2 
= = 
~ 
= 
RELEASING-TYPE BAR MACHINE 
Sd | 
NON-RELEASING TAP ‘ 
TURRET CHANGE HOLDER WITH REVOLVING 
ROLUS AND STUDS HOLE THRU SHANK STOPS 
= 
» GAGES 
RECESSING 8 MILL 
TOOLS ANC NS ADAPTERS 
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COSTS CUT FROM $15.30 TO M IPERATION PAID F 
; 50 PER 1000 TER 

Five Bellows Work Units combine to Three Bellows Air Motors and | Chain-saw cutting teeth are press- 
drill 4 holes in a brass fishing reel one Hydro-Check, added to a J assembled on this special machine 
pawl. Built in the company tool room standard milling machine, built around a Bellows Air Motor and 
this special machine paid for itself cut milling time from 3 min- a Rotary Feed Table. The company’s 
very quickly, increasing output from utes per part to 30 seconds president commented, “Our savings 
100 pes. to 1600 pes. hourly in milling splines in welding in the first 90 days covered any ex- 
gq torch tips pense we went to to make the change.” 


F 


Here are three actual cases of large cost reductions made in metal working oper- 
ations. In each case savings have been made by using one or more Bellows Air 
Motors . . . to replace slow, manual methods, or to combine separate, related 
operations into one efficient, economical process. 


Such conversions are inexpensive and amazingly easy. For the Bellows Air Motor 
is a unique and different air cylinder. It is a power unit complete in itself — 
with all controls built-in. Advance and retract speeds are independently adjust- 
able. Built-in 4-way valves, in a wide choice of electrical, pneumatic, or manual 
controls, provide the type of control needed for each job. Only one air connec- 
tion is required, and that can be made with flexible hose. Bellows Air Motors are 
easily interlocked for automatic sequencing of work movements. 
With these facts in mind, take a new look at your own shop. Wherever you see 
an operator's hand or foot moving a crank, wheel, lever, or pedal back and forth 
back and forth, you see a high-cost operation. In nine out of ten such 
cases a Bellows Air Motor can do the job faster, better and far cheaper. 


ry. ay WRITE TODAY FOR 
I h B € , 1 i a J v¥ q)>. BULLETIN BM-25 
THE BELLOWS 
AIR MOTOR. 


AKRON 3Q, OHI‘ DEPT. TE-658 
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do all these operations 
and more 
with the sERIEs D6 


Complete 


Catalog No. 26-062 
Yq hp., 208/220 V., 
50/60 cy. 3 phase, 
totally enclosed mo- 
tor 1440/1725 rpm 


*F.0.B. Racine 


AUTOMATIC DRILL UNIT 


This special Dumore nose mounting bracket 
is your key to ‘all-purpose machining— 
anywhere. It permits fast, easy mounting 
in any position, angle or direction in single 
/ set-ups, or multiple machining operations 
in sequence. Changeovers, when necessary, 
are made quickly, speedily. Return to orig- 
inal set-up is equally fast! 


This unit is a quality engineered, compact driving 
head for a wide variety of machining. It is fully 
automatic with built-in basic electrical and pneu- 
matic controls. It is ideal for long production 
runs or multiple set-ups where frequent change- 
overs are not necessary. 


You can save hundreds of dollars 
It is a powerful, versatile, all-purpose unit that in first cost alone with these 
DUMORE AUTOMATIC DRILL UNITS 
lets you use it where you need it—on drill presses, 
fixtured set-ups, bench mounted; or added to 
special-purpose building-block production ma- 


chines, transfer stations and other automatic ma- <“Detll-08-Teo"? Unit <— 2 teoks ta } 
‘ f on ne. Drill 
chining systems. Keeps right on working on set- 
' into chuck, no extra head required 
up after set-up: Reversing motor removes tap, elimi- 


nates costly clutches. 265 to 4900 
rpm. For long or short runs 


\ [ cr ALL-PURPOSE PRECISION 
METALWORKING TOOLS Series 24 


Fully automatic with all controls 
built-in. Preselected speeds, feeds, 
depths. Ideal for varying runs and 


THE DUMORE COMPANY * 1310 Seventeenth St., Racine, Wis. frequent changeovers. 


VERSA-MIL * DRILL-N-TAP UNITS * DRILLING UNITS * DRILL HEADS Series 20 
Automatic Drill Heads for high production drilling 
MICRO DRILLS DRILL GRINDERS * TOOL POST and HAND GRINDERS ef smelt porte. Steps drill brechege. Built-in cos 


trols. No. 80 to 5/32” capacity. 


FLEX-SHAFT TOOLS * QUILLS 


et Send facts on: Series 26[_] Series28[] Series Series 20] | 


| 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Machining is a 
Tearing Operation 


Close examination of the surface of a 
machined part, o1 ch ps mia hined from 
it, indicates the presence of co intless mi- 
nute tears. Generally, the tears can be 
seen most readily on parts n achined at 
low speeds, with heavy feed and depth 


of cut. Llowever, they are also present in 
alb machined surtaces, even though not 


rendily visible. The depth ol surtace 


tears on smooth machined tools and dies 
may be approximately one thousandth 
of an inch, or less. For this reason, the 


presence of tenrs and then possible 


treated after 
nit Then they are ground all 


ain 


and to remove senile or deearburization 


resulting trom the hardening operation, 
This procedure removes 
tears in the ce previously produced 
during machining. Llowever, many tools 


are ground only on certain portions, with 


contain- 


achining tears, 
plus heat treatment scale and deearburi- 


occurs often when 


you grind only the actual working sur- 
faces wh ch eontact with the parts. 
Tools proa wed by this method are more 


Highway Guard Rail Brackets susceptible to failure in service because 


stress concentration produced by the 


sharp change of section in the tears. This 
Formed Red-Hot with Cromo-W part of 
a large number of stress eveles in service, 


such as pneumatic tools 


Phe produet is a steel offset bracket, 14 in. ing dies, bolt-gripper and_ bolt-header 
Grinding all previously machined 
thick. Its used tor lastening wire rope dies, trimmer dies, punches, and hot shear , ; 
} +? } surfaces Of tools alter ardening is a 
to highway guard rail posts. The bracket blades. In fact, it’s a grade you ¢an count . e h } | e ; 
operation whieh helps mprove rrodue- 
= formed red-hot, with a two-stage die of on for long service in virtually any manu- I | , } en 
tion irom the tools. Grinding 
ethlehem Cromoa-W tool steel. Between facturing operation involving severe elore 
1 } } l } harden ne will also be effective, should 
OOOO pieces are produced shock and temperature change 
evrinding alter ny be inconvenient. 
Cromo-W has a5 pet chromium con Carbon 0.35 Tungsten 1.55 
tent ar ~ one of our niost ven Silicon 1.05 Molybdenum 1.65 
eral-purpose tool steels for a variety of Chromium 5.15 
i ve | ters good red In addition to Cromo-W, Bethlehem 
hardness and high shoe sistane 
and high shock tance. It offers Cromo-WV and Cromo-High \V 
sO has good resis ance 0 sein checking for die casting and extrusion work. See 
when cooled drastically during high- 


vour Bethlehem tool steel distributor for 


temperature operations, and is easy to full details on these tine hot-work grades. 


General view of the forming operation. Cromo-W is 
ideal for this hot-work application because of its 


steel for such diversilied uses as die east good red-hardness and high shock-resistance. 
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the Focific Bethicham products ore sold BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, Export 
Bethishem Pacific Coast Steel ETHLEHE) : 
| BS 
Cromo-\W lenl erade of tool 


GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


PEECO 


The story at PEECO can best be para- 

hrased — “... known by the company they 
eep. ” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 


Time and Time again PEECO helps men in AUTOMATION DEVICES Inc. @®) 


industry produce more... Why not you? 32nd and BRANDES STS.,ERIE,PA.+ PH 4-6320 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF VIBRATORY PARTS FEEDERS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-248-1 


| ACCURACY 
Roussenwf 0002 T.LR. 


T.i. or less at Spindle Nose, .0005 T.I.R. or less on 


‘ WITH NEW Test Arbor six inches from Spindle Nose 
ELECTRICALLY SPINDLE ‘ MODEL B943 


SPEEDS 
CONTROLLED 150 and 1? \ MOTOR DRIVEN 


‘Plug-in’ foot and Speed Pulleys WORK HEAD 
hand controls. Available 
@ Single stroke, continu- — . No. 11 B & S Tapered 
ous and jog selector. . Spindle Standard 


Equipment. No. 12 


@ Large die area. No. 5 Morse 
@ Roller bearing "4 , Available at 
No. 4B flywheel. Slight Extra Cost. 


ROUSSELLE PRESS @ Bronze main and 


crank bearings. 


CHOICE OF 30 4 4 : 1 
SIZES AND TYPES 
IN 5 TO 40-TON 
PRESSES S 


SERVICE MACHINE Co. 


Mfrs. of Rousselle Presses 


2310 WEST 78th STREET © CHICAGO 20, ILLINOIS . 7 head a df 
ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY K. O. Lee S. D. 


THROUGH LEADING MACHINERY DEALERS 
USE READER SERVICE CARD; INDICATE A-6-248-2 USE READER SERVICE CARD; INDICATE A-6-248-3 


@ Low air consumption. 
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NEW... ANGLE Dial Bore Gages 


for “Hard-to-Get-at” Openings 


THIS new type dial bore gage by STANDARD 
fag 


features which make this new gage a real “knuckle 
speeds gaging where space is limited. Designed saver” by keeping hands away from sharp tools 
for use on work in jig borers, internal grinders and and turning wheels. 

horizontal boring mills without disturbing machine 
set-up or need for excessive backing off. Also for 


parts inspection where space is restricted. 


\ set for economical tool room and job shop use 
consists of a single dial unit with two interchange- 
able heads covering a range from?” to 1”. Indi- 
Gage head and dial unit can be turned in any vidual gages in six sizes cover a range from °Q” to 


direction, adding to the convenience and safety 61”. Ask the Van from Standard for demonstration. 


Write for Product Bulletin 58-1 


(STANDARD GAGe COMPANY, Inc. 


® SINCE 1925 
| A COMPLETE LINE < 
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POUGHKEEPSIE, N.Y. 


d 
A 
as 
= 
AGES . .. INDICATING, FIXED AND ADJUSTABLE TYPES | ¥ 


DIE DESIGN 
HANDBOOK 


5 YEARS — 


ORDER NO 


shipped to Canado will enter the country duty and tax free. Remit- 
tance may be made in Canadian funds at the same prices. Shipments 
te other countries are subject to import regulations. 


Chapter (if member)........... 
Business Title 


Street Address 


Remittance payable to the Society must accompany order. Do not send 
currency. Mail this order coupon or a facsimile to: American Society 


of Tool Engineers, Dept. 3, 10700 Puritan Ave., Detroit 38, Mich. 
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from Plan to Book 


NOW — FOR THE FIRST TIME — the 
A.S.T.E. has assembled in ONE VOL- 
UME the most COMPLETE DIE DESIGN 
REFERENCE anywhere! Contains 
never-before-available information 
from the working files of nearly 100 of 
the nation’s leading manufacturers— 
plus data accumulated from societies, 
associations and members represent- 
ing hundreds of additional companies. 


INCLUDES designs of stampings. 
every phase of process analysis. die 
design economics, theory of metal 
movements. materials, proved die de- 
signs, die setting principles and selec 
tion of presses and little-known data 
on non-metal die designs. 


Here are PROVEN answers to your 
Die Design problems — methods that 
can cut your work more than HALF 
on many jobs! 


The Tool Engineer 
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Please send the “Die Design Handbook” to the address below: 
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Sterling ... 


PIONEER IN POWDER AND MOLTEN METALLURGY 


Your assurance of results... 


your guarantee of genuine Firthite in your blue-print tools 


- When you specify Firthite sintered carbide for your 
important blue-print tools, you count on top quality 
and money-saving performance. Now, Firth Sterling, 
in cooperation with leading toolmakers, offers a guar- 
antee of quality unmatched in the industry. 

This exclusive new service is designed to help you 
get maximum efficiency in your metal removal appli- 
cations. It is typical of the progressive thinking that 
has characterized Firth Sterling during more than 68 
years of metallurgical pioneering. 

CERTIFICATION: To assure you. that the exact grade 
of Firthite you specify goes into the cutting tools you 
buy, the bright, new label shown above will appear 


” 


on the shank of each tool. It. certifies a product engi- 
neered and quality controlled from ore to the fin- 
ished tool—tools that cut faster, stay sharp longer and 
reduce downtime for regrinding. Firth Sterling and 
most. leading toolmakers have agreed to apply this 
label only on tools using genuine Firthite 


* * * * 


Insist on the Firthite label when you order blue- 
print tools—your certification of grade and quality. 
For further information on Firthite sintered carbide, 
or help with any metallurgical problem write: Firth 
Sterling, Inc., Dept, 10F, 3113 Forbes St., Pittsburgh 
30, Pa. Warehouses and offices in principal cities. 


PRODUCTS OF Fisth Sterling 


HIGH SPEED STEELS + TOOL & DIE STEELS + 
SINTERED TUNGSTEN CARBIDES «+ 
ZIRCONIUM «+ 


STAINLESS SPECIALTIES 
HEAVY METAL 
STERVAC & STERCON SUPER ALLOYS 


HIGH TEMPERATURE ALLOYS 
« CERMETS + CHROMIUM CARBIDES 
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THIS DRILL ELIMINATES 
SECONDARY OPERATIONS 


Just one pass with these high-speed 
steel or carbide-tipped gun drills 
produces an accurate, truly round, 
straight hole honed to mirror-bright 
finish. That’s why you can drill 
small parts of all kinds — faster, 
more accurately and at lower cost 
with HI-STANDARD Gun Drills*. 


Production parts that once had to 
be drilled individually can now be 
gang-nested and drilled through, 


producing holes identical in size, The Cleveland INDI-AC 


location and finish. Drilling of this = > 
kind is done on automatic indexing : height gage which protects the gaging ele 
machines, lathes, horizontal and up- > ment from accidental blows in any direction. ; 

right drilling machines, and similar 
equipment. Forced oil feed through More INDI- ACs are sold other 

the drill clears chips and cools cut- ‘ele = ¥ 
ting edge for faster drilling. No 
matter what the size or shape of 
your workpiece, drilling with 
HI-STANDARD Gun Drills is an 


INSTRUMENT ‘COMPANY 
BULLETIN 735 Carnegie Ave. Clevelend 15, Ohie 
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DRILL TIP AND SHANK CROSS-SECTION 
Ow Coolant Passage 


One hand moves it 


Solid Carbide 
leserted Cortude High Speed Steel 


outstanding time-and-money saver. 


Any material that can be machined, 


Gun drilling is one important way oe AL CUTTING BA 
in which forward-thinking manu- “ain METAL AND os 
facturers are increasing production WITH ELS HA 
and cutting costs. To find out how (Optional Equipment) 
your company can do the same, 
write for your Hi-Standard Engi- With heavy duty, rubber tired, ball bearing wheels and 
neering File 20 today! one piece fold-down handle, the Wells Model 49A is a 
5 Pe eee y: metal cutting band saw that’s REALLY MOBILE... 
and VERSATILE. Use the 49A as a horizontal cut-off 
machine (capacity 342” x 6”) or swing the head to 
vertical position .. . it’s an upright band saw. 
The optional wheel and handle unit, available for new 
Pioneers in the Design and Development of Gun Drills machines and those already in service, is a tremendous 
for more than 30 Years time and labor saver. Ask your local Wells Distributor 
for details . . . or write for Bulletin 253-H. 


MANUFACTURING CORP. BAND SAWS 


; WELLS MANUFACTURING CORPORATION 
HAMDEN* CONNECTICUT . 600 Service Rd Three Rivers, Mich. 


*Also called ‘‘deep-hole drills” 
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Rustproofing 

to protect cast iron and other ferrous metals 
against rust for long or short periods of time. 
Cleaning 

to quickly clean oil, grease, soil and dirt from 
any metal surface from small parts to heavy 
machinery. 

Cleaning and Rustproofing 

to leave a protective rustproof surface as it 
cleans, so minute it cannot be seen or' felt. 
Magnetic Inspection 

to replace kerosene or mineral spirits and safely 
reduce costs, speed production, improve def- 
inition. 

Adding to Soluble Oils 

a 1:50 mixture gives cooler work, better tool 
life, better finishes, additional rust protection. 
Buffing 

to insure swift and complete removal in cleaning. 
Plating 

to remove all surface residues in preparation 
for plating and as an additive to final rinses. 
Honing 

to aid in heat convection and release stone dust. 
Cutting 

to increase penetration, lower surface tension, 
insure cooler work, better finishes. 

Grinding 

to increase heat convection of coolant, wet out 
metallic silt and wheel dust. 

Tumbling 

to shorten the cycle, insure cleaner, rustproofed 


Degreasing 

to reduce costs, improve results, eliminate der- 
matitis and other hazards. 

Solvent Replacement 

to remove cutting oils from machined parts, at 
lower costs, without hazards. 

Hydrostatic Testing 

to give water clear, rustproof solutions. 
Quenching 

to prevent rusting of tank and metals quenched. 


Rustproofing Internal Systems 

one part to 2500 parts plain water, prevents 
rusting. 

Dispersing Silt 

to facilitate cutting and grinding operations by 
dispersing and sinking metallic silt particles. 
Heat Convection 

to increase the convection property of plain wa- 
ter used for cooling, frictional heat or quenching. 
Lowering Surface Tension 

to insure faster penetration of liquids. 


Emulsifying Fats 
to carry them off and clean the receptacle. 


Sealing Aluminum 

after anodizing to produce a mirror- 
like finish, seal the pores of the metal 
and make it more resistant to con- 
tamination. 


Replacing Vapor Degreasing 

to clean better, rustproof the 
metal, eliminate odors, skin ir- 
ritations, the dangers of fire. 


Write for this free booklet. It describes in detail the many 
outstanding results users have obtained with IMMUNOL. 


HARRY MILLER CORP. 


Original Products and Processes Since 1936 


ath and BRISTOL STS., PHILA. 40, PA. 
Service Representatives in Principal 
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TEST CONDITIONS 
...-.6%” steel pipe, S.A.E. 1020 


6” engine lathe 


Material... 
Machine 
005” per revolution 


Depth of Cut.....0.015” 
Size of Tool.....15%4” dia. x 16” 
Tool Overhang. ..744" (both tools) 


Encased with KENNAMETAL tor greater stiffness 
NEW K-Bar stopped chatter 


Machined areas shown above prove the superior performance of the new Kenna- 
metal K-Bar over a conventional steel boring bar. Both bars operated under 
identical conditions . . . both were fitted with the same grade Kendex inserts and 
“hardware.” The Kennametal sleeve encasing the K-Bar made the difference. This 
sleeve provided the rigidity to snuff out vibration and stop chatter because Kenna- 
metal is up to three times as rigid as the hardest steel. 

The K-Bar is almost as rigid as a bar of solid Kennametal because its design 
concentrates the Kennametal where stress is greatest. Thus, maximum benefits 
are obtained to make its application to larger boring bars feasible. 

Other advantages of the new K-Bar: Prevents taper, weaving, and drag-out 
scoring; reduces chipping and chatter-damage to cutting tips and permits use of 
harder grades of Kennametal for cutting high-tensile steels. On many jobs, as 
much metal can be removed on one pass with the K-Bar as on two or more passes 
with steel bars. Standard “throw-away” Kendex inserts (square, triangular or 
round), chipbreakers and shims are used on all K-Bars. 

The K-Bar design can be applied to a wide variety of single—and multiple— 
point bars. Ask your Kennametal Representative for more details, or write 
KENNAMETAL INC., Latrobe, Pa., for descriptive bulletin and prices. 


IinDuSTRY AND 


MINING, METAL AND WOODWORKING TOOLS 


ANT PARTS 


WEAR AND HEAT-RESIST 
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KENDEX K-Bor 
cross section, 
showing steel 
core encased by 
Kennametal 
sleeve 


KENNAMETAL K-BARS 
are available in eight sizes, 
from 1%” to 242” 


Style A— 
For boring to a 


square shoulder 


Style B— 

With 15> lead angle, 
for straight-through 
boring 


*Trademark 


O 068 


ABRASION, CORROSION-RESISTANT PARTS 
>. 


PERCUSSION AND IMPACT PARTS 
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A Complete Sheet Metal Shop in One Machine 


PULLMAX 


F COES ALL OF THESE OPERATIONS 
DISHING 


INSIDE SQUARE CUTTING y 


CIRCLE 
CUTTING 


STRAIGHT CUTTING 


LOUVER CUTTING 


JOGGLING 
OR OFFSETTING 


IRREGULAR 
OR FREEHANO 


SLOT CUTTING FLANGING 


NIBBLING 


* CUTS MILD STEEL UP TO ''/,,” 


The one. machine that’s sure to save 
time, labor and material when you 
work sheet or plate. Eliminates ex- 
pensive die costs—easy to operate. 7 
sizes to choose from. 
16 m.m. Sound Film available 
Write for free catalog on Metalworking Ideas 


AMERICAN PULLMAX CO 


EDGE BENDING 


Write for a demonstra- 
tion right in your plont. 


INC. 


Sheffield Ave., Chicago 14, Illinois 
LSE READER SERVICE CARD; INDICATE A-6-255-1 


2451 N. 


Just raise or lower the T-handle con- 
trol, and watch the large tachometer dial 
in the headstock! Power driven speed 
changer accelerates or slows the lathe to 
any desired speed in seconds. 10:1 ratio, 
gives from 200 to 2000 rpm in direct drive 
or 40 to 300 rpm in back gear. 

Oversized pulleys and shafts are fully 
supported (eight bearings). Double 
V-belts throughout eliminate slippage 
and deliver full power to the spindle. This 
lathe takes heavy cuts at all speeds and 
precision finish cuts at high speeds. 

A precision lathe, moderate in price, 
with the versatility for toolroom, produc- 
tion or second operation jobs. 

Write for “Variable Speed” Catalog 


SHELDON MACHINE CO., Inc. 


4229 N. Knox Ave. * Chicago 41, III, 
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NEW! Packed with vital 
developments for the nuclear age 


RODUCTION 
HANDBOO 


For higher output, lower costs, 
peak efficiency... 
COMPLETE—ALL-INCLUSIVE, this new Pro 


duction Handbook is your key to the 
Management- engineering methods that 


ol, and 
ethciency. New materials, new machines, 
new processes, new functioning of com- 
pany organization—all are reflected in 
this big Handbook’s 1,700 pages of prac- 
tical production know-how 


The only fully integrated guide to modern 
manufacturing, this volume puts at your 
fingertips proved principles, time- and 
work-saving systems, and successful oper- 
ating procedures, for each phase of mod 


ern pr duction activity 


Edited by GORDON B. CARSON 
Dean, College of Engineering; 
Director, Engineering Experiment 
Station, Ohio State University. 
With Board of 48 Contributing, 
Consulting Editors 


Time-saving analytical methods help you 
culations and paperwork attendant to ¢ 
processes. New approaches and techniq 
dreds of hours in completing work and time stu 
costs, interpreting research, dealing with scores 
day-to-day problems 


@ Ac whatever stage manufacturing is approac 
Handbook calls your attention to relevar 
tion concerning materials, financing, tré 
type and design of product, distributi 
ment and processes, demonstrating how production 

interlocks with these vital factors 


25 SECTIONS! Piant Organization — Production Planning, Control — Con- 
trol Systems — Materials Control, Standardization — Purchasing — Stores- 
keeping — Quality Control — Statistical Methods — Charting, Graphic 
Methods — Process Charts — Work Measurement — Motion, Methods Study 
— Work Simplification — Wage Plans — Electronic Computers — Research 
Development — Plant Layout, Location — Processes — Tools, Jigs, Fixtures — 
Materials Handling — Plant Maintenance — Safety, Fire Prevention 


TODAY'S 


APPLICATIONS of 


Charting and Graphic 
Methods 


BIG 6” x 9” format for greater readability 
725 Forms, Charts, How-to-do-it Drawings, 
Photographs 1,700 Pp. 60-Page Index $16 


CLIP AND MAIL COUPON TODAY! 
The Ronald Press Company 
15 East 26th St., New York 10, N. Y. 

Please rus copy 1es e new PRODL 
Work Sampling TION HANDBOOK, 2nd Edition, Edited by 


Electronic Gaging 
and Control 


Carson. Price: $16 | 
Statistical Methods Check enclosed Billme Bill firm 
Electronic Computers Name 
Research and Firm TE-1 | 
Development 

Work with Nuclear City Zone 
Materials I 

State 


THE RONALD PRESS COMPANY, N.Y., N.Y. 
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G. ALLAN MocNAMARA 


“IPS AGAIN FASHIONABLE TO BE THRIFTY— 
and 69% of our Soo Line employees are 
saving regularly through the Payroll Savings Plan” 


“It’s again fashionable to be thrifty, and it is reassuring 


Today there are more Payroll savers than ever before 
to note that 69% of our employees on the Soo Line are 


in peacetime. If employee participation in your Payroll 


making regular purchases of U. S. Savings Bonds. Infla- Savings Plan is less than 50% . . . or if your employees do 
: tion is a complex thing, but here is a simple. direct step not now have the opportunity to build for their future 
every one of us can take to help control the rising price through the systematic purchase of U. S. Savings Bonds, 
é] spiral. Our recent company-wide campaign has proved your State Director will welcome an opportunity to 


that employees want to and will practice thrift by buy- help. His experience is yours, in setting up a Payroll 
ing U. S. Savings Bonds.” Savings Plan or in building up enrollment in one already 
ey G. ALLAN MaeNAMARA., President, existing. Look up vour State Director in the phone book. 
de Soo Line Railroad Or write: Savings Bonds Division, U. S. Treasury Dept., 

; Individual savings are the bedrock of a sound economy, Washington, D. C. 


American Society of Tool Engineers 
10700 Puritan Avenue Detroit 38, Michigan 


° TWE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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PROV, RA 


Consult these CIRCLE R Specialists 


BURBANK 
Production Machinery Sales Inc. 
CHICAGO 
Robe n & Co, 
CLEVELAND 


NEW YORK CITY 


J. B. Cremonin (Export) 


PHILADELPHIA 


General Tool Sales Co 


PHOENIX 


DiEugenio Tool Center 
PITTSBURGH 


Ralph Esposito & Co. 


DETROIT 
HACKENSACK 


The Eaton Con 


INDIANAPOLIS 


r F f e & Associctes 


MILWAUKEE 
Ford Tool Co. 


MONTREAL 


Humphrey B. Walton 


PROVIDENCE 
Fred J. McMillen 
ROCHESTER 
James O. Horne 
ST. LOUIS 
B. C. MacDonald & Co 
WESTBURY, L. I. 


The Eaton Company 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
3 Se in Circular Cutting Tools Since 1923 


June 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, 


Low Teeth 
Square Cut, 
High Teeth 
Nicked 
Both Sides 


Curled chip disposal action of these Circle R Deep-Cut slitting and 
cut off saws enables heavier feeding, while efficient tooth design 
assures longer life. Your material is square cut, with milled finish and 
no burr. Circle R precision underwrites your precision: We can hold 
our products within very close tolerances, where required. Visit 
us for Factory Consultation Service — 

or call in our representative. 


INDICATE A-6-257 


 ...Our Key to Your Quality | 
wl 
DAYTON 
af 
SEND FOR CATALOG O 
—_- METAL SLITTING SAWS 
COPPER SLITTING SAWS 
*COMMUTATOR SLOTTING SAWS 
JEWELERS’ SLOTTING SAWS 
CUT OFF SAWS © CIRCULAR 
KNIVES & ROTARY SHEAR. 
BLADES CIRCOLOY STEEL 
SAWS @ SOLID & TIPPED 
TUNGSTEN CARBIDE SAWS 
COMBINED DRILLS & COUNT. 
 ERSINKS © CENTER REAMERS 4 
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Automatic connecting rod assembly machine man- 
ufactured by Gilman Engineering. Stations on ma- 
chine must index accurately and rapidly and be 
completely free of bounce, vibration and inertial 
deflection. High speed photography provides the 
only effective means of assuring that the machine 
is indexing accurately. 


“The Versatility and 


Trouble-Free Performance 


ECONOMAIR CYLINDERS 


* Compact — feed ring ake eliminates bulky 
end castings ! 

* Interchangeable mountings — flange, clevis, L-type 

* “O” ring seals throughout 

*® Available in 1's", 1'2", 2”, 3” and 4” bore sizes, 

any practical stroke length, cushion or non cushion 

types 


Economoir series cylinders offer today's best buy in. quality 
nders at truly competitive prices — why pay more and get 
ess? Write today for complete specifications, prices. 


Dept.__ , 400 PREDA ST., SAN LEANDRO, CALIF. 


Member National Fluid Power Association 23-8 


USE READER SERVICE CARD; INDICATE A-6-258-2 


TO OBTAIN FURTHER INFORMATION ABOUT 


of FASTAX make it 
my choice” 


nationally recognized 
cuthority on high 
“As a consulting research engineer specializing in 
problems applicable to high speed photography, 

1 have used different makes of high speed cameras, 
but FASTAX remains our unqualified preference. 
Whether the application involves the study of 
turbulent pulp flow on a block-long paper machine 
or the flow of ink from a ball-point pen, FASTAX 
produces maximum over-all quality from a 
minimum of photographic skill. I frequently 

travel a thousand miles or more to investigate 

a problem—then return home to develop 

the films and view the results. 
Obviously, versatility and trouble- 
free performance are vital factors 
in our choice of a camera. 

FASTAX has never let us down!” 


speed photography 


WRITE for Bulletin FA-16 for 


_more detailed information. WF-17 FASTAX 
Combined motion picture 
ond osciliographic camera 


TOG@, 


WOLLENSAK 


OPTICAL COMPANY + ROCHESTER 21, N. Y. 
“USE READER SERVICE CARD; INDICATE A-6-258-1 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 167. 


IF YOU ARE STAMPING OR ROLLING 
SHAPES LIKE THESE 


+ HI-DEN can offer advantages that can reduce tool 

> fabrication time as much as 50%. Send today for ~ 
Technical Bulletin showing how to improve quality ~ 
while lowering costs. | 


arkwood ‘Laminates, INC. 
ar 31 Water St., ‘Wakefield, Massachusetts 


USE READER SERVICE CARD; INDICATE A-6-258-3 
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FOOTBURT 


No. 2 Machine with Back Gear @ 12” 
Overhang ®@ %” Drilling Capacity in 
Steel © Optional Speed Ranges @ 
185 to 2300 RPM ® 280 to 3450 RPM 
@ Vertical Motor Drive with Standard 
Single Speed Motor © Power Feed 
Assembly © Tapping Attachment ® 
Coolant Outfit. 


drilling machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and sta- 
bility to maintain close tolerances on day after day production 
work. The correct speed for a wide range of drilling, reaming, 
and counter-boring operations is instantly available. Write for 
full information on this great line of Sensitive Drilling Machines. 
Built in 1, 2, 3, 4, 6 Spindle Models. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 
Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


ENGINEERED FOR PRODUCTION Write for Circular #508A. 


FOOTBURT 


June 


MACHINE TOOLS 


1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-259 
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WAILL 


FREE — New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for... 


Beading e Flaring @ Flanging @ Sinking 


Expanding @ Grooving @ Threading @ Reducing 
Double Lap Flaring @ Double Lap Flanging 
on Tubing up to 6” Diam. 


—— 


THRIFTMASTER 


Fixed Center 


DRILLHEAD 
does 27 jobs 
in I fast 


operation! 


‘ THE VAILL ENGINEERING CO. 


131 E. MAIN STREET WATERBURY 20, CONN. . 


USE READER SERVICE CARD: INDICATE A-6-260-1 


Get maximum production—use Thriftmaster designed and built Fixed 

Center Drillheads. . . . 

@ Full ball bearing construction 

@ Fully hardened chrome-moly steel gears, spindles and drives 

@ All sizes, any number of spindles 

@ All types, including angular, rotating and lead screw 

@ For drilling, tapping, reaming, boring and milling 

@ Guaranteed performance backed by over 25 years of engineering 
and production experience 

Also Full Ball Bearing Universal Joint, Single and Double Eccentric 

Adjustable Drillheads and Dorman Tappers. 


Write, wire or phone for complete information today. 


1004 N. Plum Street 


lancaster, Pennsylvania 


USE READER SERVICE CARD. INDICATE A-6-260-3 


are your 
bending 
methods ~ 
upto 
date? 


LEARN HOW OTHERS ARE DOING IT NOW 


You will see how other people use 


ram — rotary — roll benders in their 


plants. 36 pages written in layman's 


anguage... with in-plant pictures. 


Also letters from users. 
Write today for your free copy 


WALLACE SUPPLIES MFG. CO. 


1304 W. Wolfram Chicago 13, Illinois 
USE READER SERVICE CARD; INDICATE A-6-260-2 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 167. 
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Now Offers You 


a Fine Grained, Silicon Killed 


LOW CARBON 
Fiat Ground Steel 


This new line is in ADDITION to 


SIMONDS FLAT GROUND 
DIE STEEL 


High Grade Alloy Tool Steel 
(Oil Hardening — Air Hardening) 


Here’s a fine-grained, forging quality, silicon-killed 
steel that opens up the way to important savings on items 
like jigs, fixtures, patterns, stripper plates, punch pads, 
die plates, die-blocking shims . . . and parts that don’t require heat 
treatment or in some instances, just case-hardening. 


This new line of low-cost, LOW-CARBON Flat Ground Steel 


rounds out the present Simonds line of Oil Hardening and Air Hardening 

TYPICAL 
Die Steel. What’s more, it has equally fine finish . . . and is made to the same close 

tolerances, with excellent welding quality and machineability. 

Simonds LOW-CARBON Flat Ground Steel is furnished in a wide range of flats C. 18 Mn. .50 
from 4s” to 144” thick and %3” to 16” wide, and in squares from 3%” to 274”. All Si. .20 Phos. & Sul. .04 
sizes come in standard, ready-to-use 24” lengths, individually packaged. Stock Heat Treatment By 
sizes are ready now .. . special sizes on order. Get full details from your Simonds Case Hardening Only 
Distributor today. 


SIMONDS 


SAW AND STEEL CO. 
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MADE TO YOUR EXACT 
SPECS SOLID CARBIDE, 
"OR CARBIDE TIPPED! 


Why put up with stock cutters, when made-to-order cutters 
cost no more? Cutters designed for specific gang-milling, 
slotting, venting, slitting or grooving operations in various 
diameters and thickness to suit YOUR needs exactly. Fast 
service: all component materials carried in stock. Top-flight 
reputation for dependability built since 1888. Furnish com- 
plete specs, quantities desired and material to be cut when 
requesting prices. Write for Bulletin No. 52 


USE READER SERVICE CARD; INDICATE A-6-262-1 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 


Stoinless Steel For types operating under high temper- 
Ball and Race ature (800-1200 degrees F.). 


Chrome Moly { For types operating under high radial 
Stee! Ball and Race Lultimate loads (3000-893,000 Ibs.) 


Bronze Roce and For types operating under normal loads 

Chrome Moly Steel Bol! | with minimum friction requirements. 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. TE-58 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


USE READER SERVICE CARD; INDICATE A-6-262-2 


> 


Seconds! 


WITH A LOW COST VERSATILE 


SCIENTIFIC ELECTRIC 
INDUCTION HEATER 


UNITS AVAILABLE 
FROM 2 KW TO 200 KW 


Consultations and FREE 


107 Monroe Garfield, N. J. 
USE READER SERVICE CARD INDICATE A-6-262-3 


TOOL 
PLANNERS 


Working from engineering information, 


determine and order all manufacturing 
tooling requirements for aircraft detail, 
sub-assembly and final assembly operations 
Must be familiar with all phases of 

sheet metal fabrication and installations. 
Must possess previous aircraft or applicable 
manufacturing experience. Apply only 


if experienced 


In addition to other advantages, Republic 
offers a comprehensive employee benefit 


program among the finest in industry. 


Send Resume to: 


EMPLOYMENT OFFICE 


PIE 
Farmingdale, Long Island, N. Y. 


USE READER SERVICE CARD; INDICATE A-6-262-4 
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con Tool Works Company 


THE LATHE — American Pacemaker 25” Style “G’’ Hydraulic Duplicating Lathe 


THE OPERATION — Machining a jet engine compressor wheel 


THE CHUCK — Horton, of course 


Call Your Horton Distributor Now! 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-263 
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SUCCESS STORY IN 


SHAPERS AND MILLERS 


18”, 22”, 26”, 28” stroke. 


With power feeds and power 
rapid traverse. 


Automatic forced lubrication. 


Ask any operator... any production expert... 
Swedish craftsmanship as exemplified by SAJO 
Millers and VMA Shapers pays off with utmost 
accuracy, dependability, and long economical 
life. Built to U.S. Standards. 


SAJO No. 2 Millers are attractively priced and 
available in 3 models . . . Model 54, Standard 

; ; Duty, All Geared Millers in Plain, Universal or 
seatethcitendamaes Vertical types. Model 53, a Light Duty All Geared 


3-direction power rapid traverse. Miller. Model 48, a Light Duty Utility Miller. 
16 spindle speeds, 39-1500 RPM. 


k VMA Shapers are available as Heavy Duty 
50 NMT spindle. Model ES and Standard Duty Model EV... 
Model EV Shapers have 14”, 18”, 22” or 24” 
stroke. Model ES Shapers have 18”, 22”, 26” or 
28” stroke. Model ES also available as Univer- 
sal Shapers. 


12 Table feeds 33.5’ long. travel, 
10” cross, 18” vert. 


Write for literature and references in your area. 
Other SAJO products: 10” Universal Dividing 
Head, Rotary Table, Vise, Hydraulic Power 
Hacksaw. 


BUSTRIAL 


76-V MAMARONECK AVENUE © WHITE PLAINS, NEW YORK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-264 The Tool Engineer 
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LES 
JIG GROUND with 


USE READER SERVICE CARD; INDICATE A-6-265-1 


IF YOU’RE WORRIED 
OVER SPOILAGE LOSSES— SPECIAL VULCANAIRE ON A BORING MILL 


On tapping and reaming jobs, many 
have found that all they had to do 
practically to eliminate their spoilage 
losses was to switch over from ordinary special grinding spindle, ground the hole to 
tool holders to Ziegler Floating Hold- 
ers. 


Micro-finish and accuracy required on this 
large part. Vulcanaire 20,000 Series, with 


specifications. By controlling speed at ANY 


point you eliminate need for a variety of 
They found that the Ziegler auto- . ; 

tant spindles. 
matically compensated not only for types and kinds of constant speed spindles 


misalignment caused by faulty set-up ith 
th nexpensive_ in- 
but also for misalignment resulting Provide yourself wit 2 " 


from the machine getting out of level strument for use on your present equipment 
because of settling, whether caused and JIG GRIND with a guarantee. 
by soil formation, or by machine vibra- 
tion, or both. 


Borrow our instructive 
Isn't this a simple way to solve your 11. minute movie on} 
problem of costly spoilage losses? Try Jig Grinding. 

it and see for yourself! 


Types to fit any machine used for SERVICES OF YOUR TOOL ROOM IN DAYTON 


ENGINEERING PROCESSING BUILDING TOOLS 
DIES « SPECIAL MACHINES + VULCANAIRE JIG 
FROMPT DELIVERY GRINDERS * MORTORIZED ROTARY TABLES + BREHM 


“SHIMMY'' AND RELATED DIES AUTOMATION 
Write For Catalog 


W.M. ZIEGLER co. 
"roller drive. floating tool-holders — VULCAN TOOL COMPANY 
13566 Auburn e Detroit 23, Michigan 751 Lorain Ave., Dayton 10, Ohio 


Vulcan's 41st Year 


tools 
USE READER SERVICE CARD; INDICATE A-6-265-3 
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Standard AIR GAGES 


@ Pioneers in the air gaging field and the largest producer 
of AIR GAGE MEMBERS FOR ALL CIRCUITS, the Freeland 
organization offers a combination of high quality, low, cost 
and fast delivery on all types of air gage members. 


@ In chrome, steel or carbide . . . through hole, blind hole 
or special . . . flow, differential or back pressure .. . all of 
these are available at Freeland. Whatever your requirements 
in air gaging, specify FREELAND! Order the nation’s standard 
for accuracy now! 


FREELAND RECONDITIONING VALUABLE REFERENCE 
SERVICE FOR ALL AIR GAGE a ae 
e reeian 
MEMBERS REFERENCE AND OR- 
Whatever the type or condition, DER GUIDE—Air ba a 
Freeland craftsmen can renew thet Members For All’ Cir- 
: cuits, can be yours 
air gage member. Let us show without. obligation. 


you ... Send it inl! Write today. 


FREELAND GAUGE COMPANY 


Precision gaging * Precision Tooling + Precision Production 
9946 FREELAND - DETROIT 27, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-266-1 


RAVA TITAN 


TRO-DYNAMIC “Mustang” 
ALANCING MACHINES 


. the New 
ADJUSTABLE STUD DRIVER 


has small diameter for limited space 


Engineered for builders of aircraft engines and 
component parts. This new addition to the famous 
line of TITAN STUD DRIVERS provides these im- 
portant advantages: 


POSITIVE NON-SLIP ADJUSTMENT TO 
VARIOUS LENGTHS OF GRIP ON STUD 

NO WRENCHES OR TOOLS REQUIRED TO 
LOOSEN OR TIGHTEN ADJUSTMENT 
SMALL DIAMETER FOR OPERATION IN 
LIMITED SPACE 

WHEN SPACER iS USED PROJECTION 
HEIGHTS ARE A MATTER OF .002 to .003 
VARIATION 

HAND OR POWER USE 


TO ADJUST LENGTH OF GRIP ON STUD: Just lift ring above the 
HEX and turn the driving head to the RIGHT for iess grip, or LEFT 
for more grip on the stud. 

MADE IN TWO SIZES: #1! (Max. Cap. %"); and #2 (Max. Cap. 
9/16"). Female adapters avaiiabie. 


WRITE for desoriptive literature and prices, TODAY! 


Py Write today for Bulletin 56. 
1TA Werld’s Largest Producers Of 


TINIUS OLSEN Ls Stud Drivers And Pullers 
Testing Machine Co. TITAN TOOL CO. 


2110 Easton Rd. © Willow Grove, Pa. 44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA 


USE READER SERVICE CARD; INDICATE A-6-266-2 USE READER SERVICE CARD; INDICATE A-6-266-3 
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VERSON VERSATILITY press handles a wide 
a AT WORK _ variety of metal forming jobs 


This Verson Hydraulic Flanging Press is installed or locked together as a 1000 ton unit. Capacity 
at the yard of a prominent shipbuilder. Engineered of the horizontal ram is 300 tons. Depth of gap 
and built by Verson, it provides the user with from point midway between vertical cylinders to 
extreme versatility . . . a single press capable of frame is 72", stroke is 36° and the press table 
handling varied metal forming requirements. Mak- measures 144” x 96". 
ing a relatively simple 90° vee bend . . . forming What Verson versatility is accomplishing for 
or dishing cylinder heads or ship plate . . . this thousands of press users around the world .. . it 
machine takes it in stride. can do for you. Give Verson engineers a crack at 
The press has three rams . . . two vertical and your metal forming problems . . . you'll be more 
one horizontal. The vertical rams have a capacity than pleased with the results. Just send us an out- 
of 500 tons each and may be operated individually line of your specific requirements. 


A Verson Press for every job from 60 tons up. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES +» TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


June 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-267 267 
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Write for Your 
HURON BLUE SHEET 


A compilation of facts on 
the handling and shop treat- 
ment of Huron. Includes 
complete information on 
forging, annealing, temper- 
ing, etc. and detailed lab- 
oratory data on physical 
characteristics. Ask for your 
free copy. 
ADDRESS DEPT. TE-6 


268 


A Chicago bench shear manufacturer pro- 
duced some test blades of A-L HURON 
die steel—heat treated to 61-62 Rockwell C. 
Service life of the HURON blades proved 
to be four to five times that of the former 
blades. Resharpenings were reduced 75 to 
80%! Because these new HURON blades 
held an exact rake and maintained a proper 
cutting arc, they easily sheared 36'’ mild 
steel or 10 gauge stainless 

HURON die steel was developed for use 


where high resistance to wear and abrasion 
is necessary, and where heavy pressure 
rather than sudden shock must be with- 
stood. HURON has excellent non-deform- 
ing properties, and hardens to a great depth. 
There is an A-L tool steel that will help 
solve your cutting, forming or blanking 
problem. Call our nearest office or dis- 
tributor today about your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


Allegheny Ludlum 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-6-268 


FINE Too. 
Since 1854 
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Speed operations on single or multiple power drivers. 
Eliminate fumbling and pre-positioning by hand. 


NEW! PATENTED! 


MAGNETIC BOLT CLEARANCE SOCKETS 
FOR HEX NUTS —No moving parts to give 
trouble. Nut held in socket by cup of 
hardened steel, never touches magnet 
Ample clearance for protrusion of stud 
or bolt beyond nut. U. S. Pat. 2.714.829, 
MAGNETIC SOCKETS FOR HEX HEAD 
SCREWS — Complete size and drive 
range in proper hardness for self- 
tapping and sheet metal screws 
MAGNETIC SOCKETS FOR BOLTS — 


Large range of opening and drive 


face drive and standard 
openings. 


WRITE Dept.90-S for manual on the complete 
line of Magnetic Bit Holders, Finders, Sockets 
and Hand Screwdrivers. Magna Driver Corp., 
779 Washington Street, Buffalo 3, N. Y. 


USE READER SERVICE CARD; INDICATE A-6-269-1 
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NEW STAR x8 


in the Tooling Sky 
it’s the Fay 
SWIVEL 


SCREW, / 
CLAMP. . . better because 


* Threaded bali permits easy removal 


a of swivel foot — for interchangeability — 
4 for assembly. SWIVEL ANGLE IS 40 , assures 

positive force with socket drive. 
TWO FOOT STYLES © SOCKET HEAD or 
KNURLED HEAD SCREW e@ SIXTEEN SIZES 

FROM ‘4-20 TO %-11 
VERSATILITY PLUS — Foot can be welded to 


fixture without danger to temper of ball!! 
HEAT TREATED AND RUST PROOFED 


MANUFACTURING CO. 
4200 KRAUSE COUR: ¢ ST. LOUIS 19, MO 
USE READER SERVICE CARD; INDICATE A-6-269-2 


USE READER SERVICE CARD; INDICATE A-6-269-3 


ACME HYDRIVE: 


increases production up to 


...and makes a 

hand operated 

turret lathe 


automatic. 


dependably 


] Make arrangements for us to see your Hydrive film 


] Send me your Hydrive literature 


FIRM NAME 


ADDRESS 


ACME INDUSTRIAL CO. 


USE READER SERVICE CARD; INDICATE A-6-269-4 


city 
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M gna-tip’ MAGNETIC arr-Lane senas upa 
A First Step to Assembly Automation / 
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power type sockets. al 
Nut and bolt magnetic sockets A an 
1), a magneti« cKet | 

available in easy to load sur- 
4 

a 
195 

new 
¢ 
“SERVICE CARD TODAY 

>” FOR YOUR COPY 

' 
1 
= 
| < 

| 
We 
! | lt 
— it 
4 
269 


AG 
' 
A 


4 
4 
ae 
4 


ASTE SERVICES AVAILABLE 


Items listed below are available for individual ASTE 


members and nonmembers at nominal charges shown. 


Membership Lapel Emblem (Blue Enamel on Gold) 


Membership Certificate. blue and gold print on white stock, unframed 


Membership Certificate, same as above but framed in a black wood frame 


The 


Phe 


The 


The 


» Tool Engineers Handbook. to members 
Tool Engineers Handbook, to nonmembers . . 
» Die Design Handbook. to members 


Die Design Handbook. to nonmembers 


Clear Plastic Cover for Handbooks (Specify 


Data Sheets. to members no charge 


BOUND ANNUAL MEETING PAPERS 


22nd Collected Papers, to members 

22nd Collected Papers, to nonmembers 

23rd Collected Papers, to members 

23rd Collected Papers, to nonmembers 

24th Collected Papers. to members 

24th Collected Papers. to nonmembers 

24th Diamond Symposium Papers (in Collected Papers). 

24th Diamond Symposium Papers (in Collected Papers). 

25th Collected Papers. to members 

25th Collected Papers, to nonmembers 

Plastic Symposium Papers (included in Collected Papers). to members ... . 

Plastic Symposium Papers (included in Collected Papers. to nonmembers . . 

Ceramic Symposium Papers (included in Collected Papers). to members ... . 
1957—Ceramic Symposium Papers (included in Collected Papers). to nonmembers 
Individual Papers for all Years. for members. (Minimum $1.00) 


Individual Papers for all Years, for nonmembers 


2.50 


200 
Loo 
5.00 
0.00 
3.00 
O.00 
3.00 


6.00 


CHECK OR MONEY ORDER IN FULL PAYMENT MUST ACCOMPANY ORDER. 


AMERICAN SOCIETY OF TOOL ENGINEERS 
MEMBER SERVICES DEPARTMENT 


10700 Puritan Avenue 


Detroit 38, Michigan 
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| 
Data Sheet Binder. (Blue Imprinted in Gold) 
Loo 
5.50) 
5.50 
7.50 
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AVAILABLE NOW-ASTE COLLECTED PAPERS, 1958 


Mail Your Order Today 


The following sets of papers delivered at the 26th Annual Convention of the American Society of Tool 
Engineers in Philadelphia, May, 1958 are ready for immediate distribution. 


COLLECTED PAPERS, Vol. 58, Book 1 
(This set contains the following:) 


Magnesium in Aircraft Tooling 

The Tool Engineer's Approach to the B-58 Weapon System 

Weight Savings in the Manufacture of Aircraft Engine and 
Missile Parts by Cold Roll Forming from Thick to Thin 
Materials 

Safety Engineering as a Function of Human Engineering 

For Tools and Dies—New Epoxy Fiber Compositions 

Our Experience in the Use of Plastic for Making of Duplicate 
= Models, Engineering Checking Fixtures and Prototype 
ools 

Shell Molding and Tool Engincering 

Design Features and Cost Benefits of Hot Extruded Cold Drawn 
Steel Sections 

Steel Forgings, Why and How 

Standardization in the Nuclear Industry © 

Unique Aspects of Nuclear Component Manufacture 

Tool Stee! Toughness—Rated by a New Method of Measurement 

Basic Developments in Carbide Tooling 

New Developments in High Velocity Machining 

Characteristics and Experimental Performance of Certain New 
Ceramic Tool Compositions 

Role of Research and Development in Gear and Spline Produc 
tion Equipment 

Research Report on High Speed Circular Sawing of Aluminum 
Alloys 

Static Switching for the Mechanical Engineer 

Vitrifiable Silicate Tooling for High Temperature Plastics 

Mechanism of Chip Formation in Metal-Cutting 

Some Thermal and Physical Asoects of Metal-Cutting 

Gear Tooth Honing—A New Approach to Improving Gear Sur 
face Finish ‘ 

Obtaining Specified Finishes by Honing 

Present Knowledge of Cutting Fluids 

Influence of Metallurgical Properties on Metal-Cutting Opera- 
tiors 

New Manufacturing Techniques for Hydraulic Servo Valves 

The Use of Ultras High Speed 150 Horsepower Lathe for Ma 
chinability Studies 

Metal-Cutting Research Panel 

A New Appproach to Some Relationships in the Theory of Metal 
Cutting ‘ 

Machine Tool Dynamometers, Their Design and Application 

Automatic Size Control for Centerless Grinders 

The Significance of the Surface Finish Produced by Electrodis- 
charge Machining 

Oriented Diamonds in Connection with Single Point Too! Appli 
cations 

Prooer Grain Orientation Improves Diamond Cutting Tool Life 

A Production Engineer Looks at Missile Design 

A Missile Designer Looks at Production 

Oriented Diamonds Give Maximum Performance in 
Dressing Tools 

The Oriented Vector in Diamond Dressing Tools 

The Spiral Point Drill—A Self-Centering Drill Point Geometry 

Production Drilling and Reaming of Precision Holes with Gun- 
Type Tools 

A Ranid Method for Setting Oriented Diamonds in Tools 

The Orientation of Diamonds for Tools by Means of an X-Ray 
Image Intensifier Tube 

Recent European Metal-Cutting Investigations 

Tool Engineering in Europe 

Machinery and Automation 

Automation—The Manufacturing, Sales, Engineering Triangle 

On Machining Titanium 

Design Considerations for Cold Extrusion of Titanium 


NOTE: 


Formed 


Individual papers may be ordered at $1.00 each by 


Collected Papers, Department 5 
American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 


Paper No 


46 
47 


118 
119 


$10.00* 


Paper No. 


Cutting Tool Materials of the Future 120 
Today's Cutting Tool Materials 121 
Types of Automatic Assembly Equipment 122 
Automatic Manufacturing with the Integrated Line 123 
Gaging Screw Threads for Acceptability 124 
Frictional Behavior of Metals and Plastics 125 
High Production Automation Thru Low Speed Mechanisms 126 
Application of Weldamation Techniques to Welding Processes 127 
Capacity of Lathe Chucks 128 
What Will Mechanical Tool Holders Do for You? 129 
Economic Advantages of Progressive Dies 130 
Automation Panel 131 


(and the COLLECTED PAPERS includes the following papers 
of the METAL-CUTTING REVIEW SEMINAR available as a 
separate book @ $6.00") 


Economic Importance of Chip Making 
What is Known Today About Metal-Cutting 
Metal-Cutting Forces 

Cutting Tool Geometry 

Machinability Testing 

Cutting Fluids 

Tool Life 

Microstructure as it Affects Machinability 
Single Point Turning 

Drilling Technology 

Milling Practice Today 

Tool Grinding 

Metal-Cutting Review Seminar Panel 


(and it includes the following papers of the NUMERICAL 
CONTROL SYMPOSIUM available as a separate book @ 
$6.00 


Numerical Control 
Numerical Control 
Machine Tool as the Controlled Element 
Potentials of Numerical Control in Manufacturing Operations 
Numerical Control for Templates and Dies 
Production Experience on Numerically 
Tools 
Contouring Control from Numerical Data 
The Tool Engineer and Tape Preparation 
Numerical Control—First Year Statistics 
Programming for Numerical Control 


Facts and Fallacies 


Controlled Machine 


and the following papers of the METAL POWDER PARTS 
SYMPOSIUM available as a separate book @ $6.00 


The Effects of Structural Part Design on Tooling for Sintered 
Metals Fabricatior 

Presses for Powder Metallurgy 

Briquetting Tools 

Metal Powders and The Tool Engineer 

Sintering Structural Parts 

Finishing Operations 


circling paper numbers desired. MINIMUM ORDER $1.00 


Please send postpaid the following as checked 


COLLECTED PAPERS. Vol. 58. Book 1 @ $10.00 
METAL-CUTTING REVIEW SEMINAR @ $6.00 


NUMERICAL CONTROL SYMPOSIUM @ $6.00 
METAL POWDER PARTS SYMPOSIUM @ $6.00 


ASTE MEMBERS DEDUCT 50% 


CHAPTER NO 


NONMEMBER 


FULL PAYMENT OR COMPANY PURCHASE ORDER MUST ACCOMPANY ALL ORDERS 
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the exclusive combination of features in 


adds up to longer and better service life 


Patented locking 
device prevents pads 
loosening from 

any cause 


Accurate threads ; 
with 175,000 pounds Uff 
per square inch / 
tensile strength. 


Front loading pads 
may be changed 
without removing 
collet from spindle... 
saves set-up time. 


Properly tempered 

alloy steel provides Hardened tapered 

suitable spring action. bearing surface cam- 
ground to operate 
faster and grip tighter 


Besides working better and lasting longer, these Benco 

"Martin" Master Collets permit you to work to closer tolerances. 
Their accuracy is guaranteed to be less than .001 

run-out per inch of bar extension from the collet face. 


Even with all their features Benco Collets cost you no more than 
just ordinary collets. You get maximum performance ... you save 
time and money by using them on all your automatics. 


Most sizes of Solid and Master Pushers, Solid and Master 
Collets for all popular automatics will be delivered immediately 
from stock. Send for price list and catalog. 


BENCO 
COLLET manufacturing company 


Cleveland, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-6-274 The Tool Engineer 
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Automobile steering gear ball-race 
screws in three stages of processing: 
bianks, rough-ground, and finish- 
ground, 


Ex-Ceill-O Style 33 Thread Grinder 
equipped to automatically grind steer- 
gear ball-race screws. 


EX-CELL-O FOR PRECISION 


Automatically! 


These automobile steering gear ball-race screws are rough- 
ground from the solid on an Ex-Cell-O Thread Grinder. This 
operation was formerly done by thread hobbing or milling. 
The screws then go into the machine illustrated, an Ex-Cell-O 
Style 33 Thread Grinder, equipped for automation. It self- 
loads, locates, finish-grinds, and ejects steering gear screws. 
What's more, when desired, the wheel can be automatically 
dressed after completing a predetermined production. It 
increases hourly per-unit output over manually operated 
machines while actually decreasing the number of rejects. 
A double saving. 


Ex-Cell-O Precision Thread Grinders come in a wide range 
of models —some best suited for toolrooms and short runs, 
others designed for fully automatic, high volume output. 
In all, there are five models adaptable to any production 
requirement. 

Why not find out today how these Ex-Cell-O Precision 
Thread Grinders may be able to reduce your per-unit costs? 
For full information, just call your nearby Ex-Cell-O 
Representative. 


CORPORATION 
DETROIT 32, MICHIGAN 


Division 
MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING AND BORING SPINDLES « 


CUTTING TOOLS « TORQUE ACTUATORS « RAILROAD PINS AND BUSHINGS «+ DRILL JIG 
BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


~ 
Precision Threads Roughed And Finished a 
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instantaneous 


speed changes 
with the flip of a lever 


> om T-ACTING hydraulic clutches, with.a constant-mesh 
gear train, eliminate all gear shifting on these new 
Warner & Swasey No. 4 and No. 5 Ram Type Turret 
Lathes. Clutches engage smoothly and quickly, 
vroviding fast starts, stops and reverses. Clutches 

never need adjustment. 

With the patented speed preselector the Operator can 
preselect speeds and with a mere flip of a lever, 
change speeds instantly. 

A flip of the speed change lever in the opposite direction 
provides a valuable 6 to 1 speed reduction tor threading 
or forming cuts—instantly and without preselection 

A total of 12 spindle speeds, or 24 unduplicated speeds 
with a two-speed motor, is available on these new 
machines. A touch of a button doubles or halves the 
speed, and when used in conjunction with the 6 to | speed 
change, tour spindle speeds are instantly available 
with only one setting of the preselector. 

A separate master lever controls forward, reverse, WARNER 
brake and neutral. Zoned controls on headstock SWASEY 
and apron put them all within easy reach of the operator— Cleveland 
cutting fatigue, speeding his work, putting more pieces : 


PRECISION 
on the floor every hour of every day! MACHINERY 
SINCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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